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ADVERTISEMENT. 



In the following plan of this Work we trust 
it will be understood, that the Editor does 
not pledge himself that all the subjects 
mentioned shall be touched upon in every 
number. This is plainly impossible, unless 
every article should be very short and im- 
perfect. All that the Public are entitled to 
expect is, that in the progress of the Journal, 
the various subjects mentioned may occupy 
such an extent as oiu* communications and 
resources shall permit 

We have been honoured by such a list of 
names of gentlemen who are willing to be 
considered as contributors to this Journal, 



IV ADVERTISEMENT. 

tliat the publication of it would afford us no 
ordinary' gratification, did ive not feel that it 
is more decorous to allow their names to 
appear with their communications, without 
laying them under a previous pledge to the 
Public which it might not be convenient, in 
every inatance^ to redeem. 



PLAN OF THE WORK. 



This Journal is intended to embrace the circle 
of THE Physical Sciences, with their application 
to THE Arts, and to every useful purpose. 

It is designed as a deposit for original American 
communications; but will contain also occasional 
/selections from Foreign Journals, and notices of 
the progress of Science in other countries. Within 
its plan are embraced 

Natural History, in its three great depart* 
ments of Mineralogy, Botany, and Zoology. 

Chemistry and Natural Philosophy, in their 
various branches: and Mathematics, pure and 
mixed. 

It will be a leading object to illustrate Ameri- 
CAN Natural History, and especially our Mine- 
ralogy and Geology. 

The Applications of these sciences are obvi- 
ously as numerous as physical arts^ and physical 
wants ; for no one of these arts or wants can be 
named which is not connected with them. 

While Science will be cherished for its oum 
$ake^ and with a due respect for its own inherent 
dignity; it will also be employed as the hand- 
maid to the Arts. Its numerous applications to 
Agriculture, the earliest and most important 
of them ; to our Manufactures both mechanical 
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and chemical; and, to our Domestic Economy, 
will be carefully sought out, and faithfully made. 

It is also within the design of this Journal to 
receive communications on Music, Sculpture, 
Engraving, Painting, and generally on the fine 
and liberal, as well as useful arts. 

On Military and Civil Engineering, and the 
art of Navigation. 

Notices, Reviews, and Analyses of new and 
scientific works, and of new Inventions, and Spe- 
cifications of Patents. 

Biographical and Obituary Notices of scientific 
men ; essays on Comparative Anatomy and Phf- 
8IOLOGY, and generally on such other branches of 
medicine as depend on scientific principles. 

Meteorological Registers, and Reports of Agri- 
cultural Experiments : and we would leave room 
also for interesting miscellaneous things, not per- 
haps exactly included under either of the above 
heads. 

Communications are respectfiilly solicited from 
men of science, and from men versed in the practical 
arts. 

Learned Societies are invited to make this 
Journal, occasionally, the vehicle of their com- 
munications to the Public. 

The editor will not hold himself responsible 
for the sentiments and opinions advanced by his 
correspondents; but he will consider it as an 
allowed liberty to make slight verbal alterations^ 
where errors may be presumed to have arisen 
from inadvertency. 
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INTBODUCTORT REMARKS. 

X HE age is which we lire is not less distinguished bj s 
rigorous and saccessfiil cQltivatioD of pbjiical science, than by 
its minieroiis and important applications to the practical arts» 
aad to ^ common purposes of life. 

lo erery enlightened country, men illustrious for talent, 
worth, and knowled^, are ardently engaged io enlarging the 
boundaries of natural science ; and the history of their labours 
and discoveries is communicated to the world chiefly through 
the medium of Scientific Journals. The utility of such Journals 
has thus become generally evident ; they are the heralds of 
tcieiice ; they proclaim its toils and its achievements ; they 
demonstrate its intimate connexion as well with the comfort, 
as with the intellectual and moral improvement of our species ; 
and they often procure for it enviable honours and substantial 
rewards. 

Id England, the interests of science have been, for a series 
of years, greatly promoted by the excellent Journals of Til- 
loch and Nididsoo ; and for the loss of the latter, the scientific 
world has been fully compensated by Dr. Thomson's Aonalt of 
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2 Introductory Remarks. 

Philosophy, and by the Journal of Science and (be Arts, both 
published in London. 

In Prance, the Annates de Ohiroie et de Physique, the Jour- 
nal des Mines, the Journal de Physique, &c. have long enjoyed 
a high and deserved reputation. Indeed, there are few coun- 
tries in Europe which do not produce some similar publica- 
tion ; not to mention the transactions of learned societies and 
numerous medical joumab. 

From these sources our country reaps, and will long con- 
tinue to reap, an abundant harvest of information : and if the 
light of science, as well as of day, springs from the east, we 
will welcome the rays of both ; nor should national pride induce 
OS to reject so rich an 'offering. 

But can we do nothing in return ? In a general diffusion of 
useful information through the various classes of society, in 
activity of intellect, and fertility of resource and invention, 
producing a highly intelligent population, we have no reason 
to shrink from a comparison with any country. But the de- 
voted cultivators of science, in the United States, are compara- 
tively few ; they are, however, rapidly increasing in number. 
Among them are persons distinguished for their capacity and 
attainments, and, notwithstanding the local feelings nourished 
by our state sovereignties, and the rival claims of several o. 
our larger cities, there is evidently a predisposition towards a 
concentration of effort, from which we may hope for the hap- 
piest results, with regard to the advancement of both the 
science and reputation of our country. 

Is it not, therefore, desirable to furnish some rallying point, 
some object sufficiently interesting to be nurtured by common 
efforts, and thus to become the basis of an enduring, common 
interest ? To produce these efforts, and to excite this interest, 
nothing, perhaps, bids fairer than a Scientific Journal. 
Hitherto nearly all our exertions, of this kind, have been made 
by medical gentlemen, and directed primarily to medical ob- 
jects. We are neither ignorant nor forgetful of the merits of 
our various Medical Journals, nor of the zeal with which, as 
far as consistent with their main object, they have fostered the 
physical sciences. We are aware, also, that Journals have 
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heen estabJished, professedly deriving their materiab pnoci- 
pally from foreigo sources; that our various literary Maga- 
zines and Reviews have given, and continue to give, some 
notices of physical and mathematical subjects, and some of 
them seem even partial to these branches of knowledge : that 
various limited efforts have been made, and are still making, 
to publish occasional or periodical papers, devoted to mathe- 
matical or physical subjects, and that even our newspapers 
sometimes contain scientific intelligence. We are aware, also, 
that some of our academies and natural history societies, either 
in Joumab of their own, or through the medium of existing 
magazines, communicate to the public the efforts of their mem- 
bers in various branches of natural science. U 

But all these facts go only to prove the strong tendency 
which exists in this country towards the cultivation of physical 
science, and the inadequacy of the existing means for its effec- 
tual promulgation. 

Although our limits do not permit us, however much in- 
clined, to be more particular in commemorating the labours 
and in honouring the performances (often marked by much 
ability) of our predecessors and cotemporaries, there is one 
effort which we are not willing to pass by without a more par- 
ticular notice ; and we are persuaded that no apology is neces- 
sary for naming the Journal of the late Dr. Bruce, of New- 
York, devoted principally to mineralogy and geology. 

No future historian of American science will fail to com- 
memorate this work as our earliest purely scientific Journal, 
supported by original American communications. 

Both in this country and in Europe, it was received in a very 
flattering manner ; it excited, at home, great zeal and effort in 
support of the sciences which it fostered, and, abroad^ it was 
hailed as the harbinger of our future exertions. The editor 
was honoured with letters on the subject of his Journal, and 
with applications for it from most of the countries in Europe ; 
but its friends had to regret that, although conducted in a man- 
ner perfectly to their satisfaction, it appeared only at distant 
intervals, and, after the Ifipse of sevend years, never pro- 
ceeded beyond the fourth number. 
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The liopes of its revival have now, unhappily, become com- 
pletely extinct, by the lamented death of Dr. Bruce.* 

This gentleman, with an accomplished education, with ex- 
tensive acquirements in science, and great zeal for promoting 
it in his own country ; advantageously and extensively known 
in Earope, and furnished. with a correct and discriminating 
mind, and a chaste, scientific taste, was so well qualified for 
the task which he had undertaken, that no one can attempt to 
resume those scientific labours which he has now for ever re- 
linquished, without realizing that he undertakes an arduous 
enterprise, and lays himself under a heavy responsifailitj. 
American science has much to lament in the death of Dr. 
Bniee. 

No oae, it is presumed, will doubt that a Journal devoted to 
science, and embracing a sphere sufficiently extensive to allure 
to its support the principal scientific men of our country, ic 
greatly needed ; if cordially supported, it will be successfal, 
and if successful, it will be a great public benefit. 

Even a failure, in so good a cause, (unless it should arise 
from incapacity or un&ithfulness,) cannot be regarded as dis- 
honourable. It may prove only that the attempt was prema- 
ture, and that our country is not yet ripe for such an under- 
taking ; for mthout Me ^cient support of talent, knowledge^ and 
ffumey, it cannot long proceed. No editor can hope to carry 
forward such a work without the active aid of scientific and 
practical men ; but, at the same time, the public have a right 

* I trust the public will pardon me Sot stating, tiiat various scientific fricods, 
despairing of the renval of the Journal of Dr. Bruce, had, for some time, pressed 
mc to undertake the editing of a Journal of Science. Considerations of personal 
friendship prevented nie from listening to such proposals till the decline of Dr. 
Bmce's health, attended bj the mo»t alarming sjmptonns, rendered it yery obvious 
that his Journal would not be revived. Towards the close of last November, in » 
personal interview, I communicated to h!m the design of the present work, at the 
same time oflfering Jlo waive if, provided he considered it as probable that liis own 
Journal would be resumed. Of this, hmvever, he gave no encouragement : but, 
on the contrary, expressed his warm approbation of my undertaking, authorized 
mc to coiuuder him as a contributor, and to make public use of his name as n pa- 
tron. It was not till after this that the annunciation of this vfoik took place ; tnul 
it is certain that had not all hop<; of the resumption of Dr. Bmce'e Journal Urn 
'.mrpletrly cut ctt, this would not have appeared. 
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(o expect tbat he will not be sparing of his own labour, and 
that his work shall be generally mariEed bj the impress of his 
own band. To this extent the editor cheerfully acknowledges 
his obligations to the pabhc ; and it will be bis endea?oar 
fiuthfbNy (o redeem his pledge. 

Most of the periodical works of our oountry hare been short- 
lived. 7%i«, also, vuty perish in its infancy ; and if any degree 
of confidence is cherished, that it will attain a matarer age, it 
is derired from Ae obvious and intrinsic importance of the un- 
dertaking ; from its being built upon permanent and moment- 
ous national interests ; from the e?ideoce of a decided appro- 
bation of the design, on the part of men of the firet eminence, 
obtained in the progress of an extensive correspondence ; from 
assaranccs of support, in the way of contributions, from men 
of ability in many sections of the union ; and from the exist- 
ence of such a crisis in the affairs of this country and of the 
world, as appears peculiarly auspicious to the success of every 
wise and good undertaking. 

As regards the subjects of the contemplated work, it is in 
our power to do much in the department of the natural history 
of this country. Our Zoology has been more fully investiga- 
ted than our mineralogy and botany ; but neither department 
is in dadger of being exhausted. The interesting travels of 
Lewis and Clark have recently brought to our knowledge 
several plants and animals before unknown. Foreign natural- 
ists are frequently exploring our territory ; and, for the most 
part, convey to Europe the fruits of their researches, while 
but a small part of our own productions is examined and de- 
scribed by Americans : certainly, this is little to our credit, 
and still less to our advantage. Honourable exceptions to the 
truth of this remark are furnished by the exertions of some 
gentlemen in our principal cities, and in various other parts 
of the Union.* 

Our botany, it is true, has been extensively and successful- 
ly investigated ; but this field is still rich, and rewards every 

> The eflbrtB of Stephen Elliott^ Esq. of Somh Carolina, in rpg;ard to Uie bota- 
ny of Ihc Southcni States, are particolarijr wortb}- of imitation and praise 



6 Introductory Remarlu^ 

new research with some iDteresting discorery. Our minera- 
logy, however, is a treasure bat jost opened. That both sci- 
ence and art may expect much advantage from this source, is 
su^ciently evinced by the success which has crowned the active 
efforts of a few ardeut cultivators of this science : several new 
species have been added to it io this country ; great numbers of 
American localities of minerals discovered, and interesting ad- 
.ditioDS made to our materials, for the useful and ornamental 
arts. The science of mineralogy is now illustrated by courses 
of lectures, and by several good cabinets in the different states. 
Among the cabinets, the splendid collection of Colonel Gibbs, 
now in Yale College, (a munificent deposit for the benefit of 
his country,) stands pre-eminent : it would be considered as a 
very uoble cabinet in any part of Europe : and its introduc- 
tion into the United States, and its gratuitous dedication to the 
promotion of science, are equally advantageous to the commu- 
nity, and honourable to its patriotic and enlightened proprietor. 
Mineralogy is most intimately connected with our arts, and 
especially with our agriculture. 

Such are the disguises worn by many most useful mineral 
substances, that an unskilful observer is liable to pass a thing 
by, as worthless, which, if better informed, he would seize 
with avidity ; and, still more frequently, a worthless substance^ 
clothed perhaps in a brilliant and attractive exterior, excites 
hopes altogether delusive, and induces expense, without a pos- 
sibility of remuneration. A diffusion of correct knowledge on 
this subject is the only adequate remedy for either evil. 

Our geology^ also, presents a most interesting field of inqui- 
ry. A grand outline has recently been drawn by Mr. 
Maclure, with a masterly hand, and with a vast extent of per- 
sonal observation and labour : but to fill up the detail, both 
observation and labour still more extensive are demanded ; 
nor can the object be effected, till more good geologists are 
formed, and distributed over our extensive territory. 

To account for the formation and changes of our globe, by 
excursions of the imagination, often splendid and imposing, but 
usually visionary, and almost always baseless, was, till within 
half a century, the business of geological speculations ; but 
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this research has now assumed a more sober character ; the 
the science of geology has been reared apon numerous and ac- 
curate observations of fact$ ; and standing thus upon the basis 
of induction, it is entitled to a rank among those sciences which 
Lord Bacon's Philosophy has contributed to create. Geologi- 
cal researches are now prosecuted, bjr actually exploring the 
structure and arrangement of districts, countries, and conti- 
nents ; the obliquity of the strata of most rocks, causing their 
edges to project in many places above the surface ; their 
exposure in other instances, on the sides or tops of hills 
and mountains ; or, in consequence of the intersection of 
their strata, by roads, canals, and river-courses, or by the 
wearing of the ocean ; or their direct perforation, by the 
shafts of mines ; all these causes, and others, afford extensive 
means of reading the interior structure of the globe. 

The outlines of American geology appear to be particulariy 
grand, simple, and instructive ; and a knowledge of the im- 
portant facts, and general principles of this science, is of vast 
practical use, as regards the interests of agriculture, and the 
research for useful minerals. Geological and mineralogical 
descriptions, and maps of particular states and districts, are 
very much needed in the United States ; and to excite a spirit 
to furnish them will form one leading object of the contempla- 
ted journal. 

The science of natural philosophy, with its powerful auxilia- 
ry, mathematics, and the science of chemistry, the twin sister 
of natural philosophy, are of incalculable importance to this 
country. A volume would not suffice to trace their applica- 
tions, and to enumerate the instances of their utility. 

As one which may be allowed to stand, instar omnium^ we 
may mention the steam engine ; that legitimate child of physi- 
cal and chemical science — at once more powerful than the uni- 
ted force of the strongest and largest animals, and more ma- 
nageable than the smallest and gentlest ; raising from the bow- 
els of the earth the massy treasures of its mines, drawing up 
rivers from their channels, and pouring them, in streams of 
life, into the bosom of cities ; and, above all, propelling 
against the currents, the winds, and the waves, of the ocean. 
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tbose stupeDflous Fesscls, which combine speed with certain- 
ty, and estahlish upon the bosom of the deep the luxuries 
and accommodations of the land. 

The sQCcessfnl ezecntioa of this magnificent design was first 
witnessed upon the waters of the Hudson, but is now imitated 
in almost erery civilized country ; and it remains to be seen 
whether they will emulate us by transporting, by the same 
means, and against the same obstacles, the most formidable 
trains of artillery. 

The mechanical inventions of this country are numerous ; 
many of them are ingenious, and some are highly importaat. 
In no way can a knowledge of them be so readily and exten- 
sively diffused as in a scientific journal. To this object, there^ 
fore, a part of our labours (should there be a call for it,) will 
be devoted, and every necessary aid will be given by plates 
and descriptions. 

Science and art mutually assist each other j the arts furnish 
bets and materials to science, and science illuminates the path 
of the arts. 

In a word, the whole circle of physical science is directly 
applicable to human wants, and constantly holds out a light to 
the practical arts ; it thus polishes and benefits society, and 
every where demonstrates both supreme intelligence, and 
harmony and benificence of design in the Creator. 

The science of mathematics, both pure and mixed, can 
never cease to be interesting and important to man, as long 
as the relations of quantity shall exist, as long as ships shall 
traverse the ocean, as long as man shall measure the surface 
or heights of the earth on which he lives, or calculate the dis- 
tances and examine the relations of the planets and stars ; and 
as long as the iron reign of itar shall demand the discharge of 
projectiles, or the con^mction of complicated defence*. 



[9] 
AiiT. I. Essay an Musical Temperament* 

By Profesaor Fisbib, of Yale College. 

J.T it well known to those who have attended to the subject 
of musical ratios, that a fixed scale of eight degrees to the oc- 
tave, which shall render all its concords perfect, is impossible. 
It has been demonstrated by Dr. Smith, from an investigation 
of all the positions which the major, the minor, and the half- 
tone can assume, that the most perfect scales possible, of which 
tibere are two equally so, differing only in the position of the 
inajor and the minor tone above the key note, must have one 
Vth and one 3d too flat, and consequently the supplementary 
4th and Vlth too sharp, by a comma. In vocal music, and in 
that of perfect instruments, this defect in the ncale is not per- 
ceived, because a small change may be made in the key, when- 
ever the occurrence of either of those naturally imperfect in- 
tervals renders such a change necessary to perfect harmony. 
6ut in instruments with fixed scales, such as the guitar, the 
piano-forte, and the organ, if we begin with tuning as many 
concords as possible perfect, the resulting chords above men- 
tioned will be necessarily false in an offensive degree. Hence 
it is an important problem in practical harmonics, to distribute 
these imperfections in the scale among the different chords, in 
SQch a manner as to occasion the least possible injury to har- 
mony. 

But this is not the only nor the principal difficulty which 
the tuner of imperfect instruments has to encounter. In order 
that these instruments may form a proper accompaniment for 
the voice, and be used in conjunction with perfect instruments, 
it is necessary that music should be capable of being executed 
on them» in all the different keys in common use ; and espe- 
cially that they should be capable of those occasional modula- 
tions which often occur in the course of the same piece. Now 
only five additional sounds to the octave are usually inserted 
for this purpose, between those of the natural scale, which, of 
course, furnish it with only three sharps and two flats. Hence. 

* From the MS. papers of the Connecticut AcedrmTf now pnblisheH by per- 
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when a greater number of flats or ^arps is ntrodocedy tbe 
music can be executed only by striking, in tbe former case, 
tbe sbarp of the note next below ; and, in the latter, the flat 
<rf*the note next above. Bat as tbe diatonic semitone it moin 
than half tbe major, and mnch more than half the minortone, 
if the additional sounds in tbe common artificial scale be made 
J>erfect for Ooe of the abore employments, they must be ex- 
tremely harisb for tbe other. Hence arises the necessity of 
adjusting (be position o^ these five inserted sounds so that they 
hiay make tolerable harmony, whichever way employed. A 
change in these will require corresponding changes in the po- 
sition of the several degrees of tbe natural scale ; so that it ia 
highly probable that the best scheme of temperament will leave 
no concord, either of tbe natural or artificial scale, absolutely 
perfect. 

In adjusting tbe imperfections of tbe scale, the three fol- 
lowing considerations have been usually taken into view. 

I. One object to be aimed at is, to make tbe sum of the tem- 
peraments of bU the conrords the least possible. Since expe- 
rience teaches us tbat tbe harshness of a given concord in- 
creases with its temperament, it is obvious that of two syste 
which agree in other respects, the best is that in which the— 
sum of the temperaments is least. 

II. When other things are equal, tbe best adjustment of the=r 
imperfections of the scale is that which diminishes the bar — 
moniousness of all the different concords proportionally. Th^ 
auccession of a worse to a better harmony, is justly regarded 
by several of the best writers on this subject, as one of tb^ 
principal causes of ofience to the ear, in instruments imper- 
fectly tuned. 

III. When different chords of the same kind are of unequd- 
ly frequent occurrence, there is.an advantage, ceteris paribus, 
in giving the greatest temperament fo that which occurs most 
seldom. This important consideration has indeed been ne- 
glected by Dr. Smith, in the systems which be recommends, 
both for his changeable and the common fixed scale ; as it is, 
abo, by tbe numerous advocates of the system of equal semi- 
tones. But many authors on temperament, and most instru- 
ment-makers, pay a vague regard to it. Their aim has been, 
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^though in a loo^e and conjectural manner, to make t)ie pro- 
minent chords of the simplest keys the pearest to perfectiQii^ 
whilst a greater temperament is thrown upon those which oc- 
cur only in the more complex keys. Thus Dr. Young, in th^i 
PhU9s. Trans, for 180Q, recommends a scheme which increa- 
ses the temperament of the lllds, pn the k^y note of the 
successiFe keys, as we modulate by fifths from C, nearly ia 
arithmetical progression. Earl Stanhope assigns as a reason 
for the small temperament which is given to several of th^ 
Illds in his system, that they are on the tonic of the simpler 
keys. The irregularities in Mr. Hawkes*8 scheme may be 
traced to the same cause. And» with the instrqment-makers, 
it is a favourite qiaxim to lay the wolf, as they term it, where 
it will be most seldom heard. 

But if the above consideration deserves any weight at all, it 
deserves to be accurately investigated. Not only ought the 
relative frequency of different chords to be ascertained with 
the greatest accuracy, of which the nature of the subject is sus- 
ceptible, but the degree of weight which this consideration 
ought to have, when compared with the two others above men- 
tioned, should be determined ; for it is plain that neither of 
them ought to be ever left out of view. 

Accordingly, the principal design of the following propositions 
will be to investigate the actual frequency of occurrence of 
different chords in practice ; and from this and the two other 
above-mentioned considerations united, to deduce the best 
system of temperament for a scale, containing any given number 
of sounds to the octave, and particularly for the common Dou- 
zeave,or scale of twelve degrees. 

Proposition I. 

All consonances may be regarded, without any sensible error 
in practice, as equally harmonious in their kinds, when 
equally tempered ; and when unequally tempered^ withia 
certain limits, as having their harmoniousness diminished in 
the direct ratio of their temperaments. 

As different consonances, when perfect, are not pleasing to 
the ear in ^a, equal degree, aome approaching nearer to the 
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nature of discords than others, so a set of tempered consonan- 
ces, coBteris paribtu, will be best constituted when their har- 
moniousness is diminished proportionally. Suppose, for exam- 
ple, that the agreeable effects of the Vth, Hid, and 3d, when 
perfect, are as any unequal numbers, a, ^, and c ; the beat ar- 
rai^;ement of a tempered scale, other things being equal, would 
be, not that in which the agreeable effect of the Vth was re- 
duced to an absolute level with that of the Illd, or 3d, bat 
when they werie so tempered that their agreeable effects on 



— 6, and _ c. 
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the ear might be expressed by — a 

That different consonances, in this sense, are equally har- 
monious in their kinds^ when equally tempered, or, at least, 
sufficiently so for every practical purpose, may be illustrated in 
the following manner : 




B' A' 



Let the lines AB, a&, represent the times of vibration of 
two tempered unisons. Whatever be the ratio of AB to a6, 
whether rational or irrational, it is obvious that the successive 
vibrations will alternately recede from and approach each 
other, till they very nearly coincide ; and, that during one of 
these periods, the longer vibration, AB, has gained one of the 
shorter. Let the pointo A, B, &c. represent the middle of the 
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•accessire times of vibratioD of the lower ; and a, 6, &c. those 
of the higher of the tempered aaisons. Let the arch AQN .. 
VA be a part of a circle, representibg one period of their 
palses, and let the points A, a, be the middle points of the 
times of those vibrations which approach the nearest to a c6- 
^ incidence. It is obvious that the dislocations 6B, cC, &c. of 
the successive pulses, increase in a ratio which is very nearly 
that of their distances from A, or a. Now if the pulses exactly 
coincided, the unisons would be perfect ; and the same would 
beequaUytrue, if the pulses of the one bisected, or divided 
in any other constant ratio, those of the other ; as clearly ap- 
pears from observation. It is, therefore, not the absolute 
magnitude, as asserted by Dr. Smith, but the variableness of the 
saccessive dislocations, B6, Cc, &c. which renders the imper- 
fect unisons discordant ; and the magnitude of the successive 
increments of these dislocations ia the measure of the degree 
of discordance heard in the unisons. 

If now the time of vibration in each is doubled, AC ac^ kc. 
fvill represent the times of vibration of imperfect unisons an 
octave below, and the successive dislocations will be Cc, £a, 
&c. only half as frequent as before. But the unisons A£, Of , 
will be equally harmonious with AB ah ; because, although 
Ifae successive dislocations are less frequent than before, yet 
the coincidences Od E'ef of the corresponding perfect unisons 
are less frequent in the same ratio. 

Suppose, in the second place, that the time of vibration is 
doubled, in only one of the unisons, ab ; and that the times be* 
come AB and acy or those of imperfect octaves. These will 
also be equally harmonious in their kind with the unisons AB, * 
ab. For, although the dislocations Cc, £e, &c. are but half 
as numerous as before, the coincidences of the corresponding 
perfect octaves will be but half as numeFOus. The disloca- 
tions which remain are the same as those of the imperfect uni- 
Bobf ; and if some of the dislocations are struck out, and the 
increments of successive ones thus increased, no greater 
diange is made in the nature of the imperfect than of the per- 
fect consonance. 
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If, thirdly, we omit two-thirds of the pulses of the lower 
unison, retaining the octave ac of the last caae, we shall have 
AD, act the times of vibration of imperfect Vths, to which, 
and to all other concords, the same reasoning may be applied 
' as above. It may be briefly exhibited thus ; since the inter- 
mission of the coincidences Cc\ Ee of the perfect unisous^ 
an octave below A'B', does not render the Vth A'D'G aceg leif 
perfect than the unison Ac ofc , each being perfect in its kind ; 
•0 neither does the intermission of the corresponding disloca- 
tions Cc, Efl, of the tempered unisons, in the imperfect Vth, 
ADG, aceg, render it less harmonious in its kind than the tem* 
pered unison AB, a6, from which it is derived in exactly th^ 
same manner that the perfect Vth is derived from the perfect 
unison. 

The consooances thus derived, as has been jshown by Dr. 
Smith, will have the same periods, and consequently the sam^ 
beats, with the imperfect unisons. U is obvious, likewise, taat 
they will all be equally tempered. Let m AH, and n a6, be a 
general expression for the times of vibration of any such coa- 
sonance. The tempering ratio of an imperfect consonance is 
always found by dividing the ratio of the vibrations of the im* 
perfect by that of the corresponding perfect consonance. But 

— T "i — = — r- ; which is evidently the tempering ratio of 

the imperfect unisons. 

Hence, so far as any reasoning, founded on the abstract na- 
ture of coexisting pulses can be relied on, (for, in a case of 
this kind, rigid demonstration caa scarcely be expected,) we 
are led to conclude that the harmoniousness of different con- 
sonances is proportionally diminished when they are equal- 
ly tempered. 

The remaining part of the proposition, viz. that conso- 
nances differently tempered have their harmoniousness dimi- 
nished, or their harshness increased, in the direct ratio of their 
temperaments, will be evident, when we consider that the 
temperament of any consonance is the sole cause of its harsh- 
ness, and that the effect ought to be proportioned to its ade- 
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qaate cause. We may add, that the rapidity of the heats, in 
a given consonance, increases very nearly in the ratio of the 
temperament ; and universal experience shows, that increas- 
ing the rapidity of the heats of the same consonance, increases 
its harshness. This is on the supposition that the consonance 
« hot varied so much as to interfere with any other whose 
ratio is equally simple. 

Cor. We may hence infer, that in every system of tempera- 
ment which preserves the octaves perfect, each consonance is 
equally harmonious, in its kind, with its complement to the 
octave, and its compounds with octaves. For the tempering 
ft^o of the complement of any concord to the octave, is the 
iNune with that of the concord itself, differing only in its sign, 
which does not sensibly affect the harmony or the rate of 
beating ; while the tempering ratio of the compounds with 
octaves is not only the same, but with the same sign. 

Scholium 1. 

. There is no point in harmonics, concerning which theorists 
have been more divided in opinion than in regard to the true 
measure of equal harmony, in consonances of different kinds. 
Euler maintains, that the more simple a consonance is, the 
less temperament it will bear ; and this seems to have ever 
been the general opinion of practical musicians.^ Dr. Smith, 
on the contrary, asserts, and has attempted to demonstrate^ 
that the simpler will bear a much greater temperament than the 
more complex consonances. The foregoing proposition has, 
at least, the merit of taking the middle ground between these 
discordant opinions. If admitted, it will greatly simplify the 
whole subject, and will reduce the labour of rendering all the 
concords in three octaves as equally harmonious as possible, 
which occupies so large a portion of Dr. Smithes volume, to a 
single short proposition. Dr. Smith's measure of equal har- 
mony, viz. equal numbers of short cycles in the intervals be- 
tween the successive beats, seems desired, not to render the 
different consonances proportionally harmonious, but to reduce 

* See KoUinaim*s Harmony, p. 13, &c. 
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the' simpler to an absolute level, in point of agreeableness, wkk 
the mor^ complex ; which, as has been shown, is not the ob- 
ject to be aime^ at in adjastiog their comparative tempera- 
ments. Bat, in truth, his measure is far more favourable to 
the complex consonances than equal harmony, even in thk 
sense, would require ; and, in a great number of instances, 
leads to the grossest absurdities. Two consonances, accord- 
ing to him, are equally harmonious, when their temperaments 
are inversely as the products of the least numbers expressing 
their perfect ratio. If so, the VIII -f 3d, whose ratio is V^, 
when tempered ^^ of a comma, and the unison, whose ratio is 
I, when tempered 3 commas, are equally harmonieus. Bot 
all who have the least experience in tempered consonances 
will pronounce, at once, that the former could scarcely be di»* 
tinguished by the nicest ear from the corresponding perfect 
concord, while the latter would be a most ofTensive discord. 
One instance more shall suffice. The temperaments to ren- 
der the Vlll -f Vth, and the VIII -f 6th equally harmonious, 
are laid down in his tables to be as 80 : 3. We will now sup- 
pose an instrument perfectly tuned in Dr. Smithes manner, and 
furnished with all the additional sounds which constitute his 
changeable scale. In this system, the II Ids, and consequently 
the VIII + 6ths, are tempered ^ of a comma; which, so far 
from being^fiensive, will be positively agreeable to the ear. 
This cannot be doubted by those who admit that the VIII -f 
6ths, in the common imperfect scales, when tempered at a me- 
dium nearly seven times as much, make tolerable harmony. 
Yet, according to the theory which we are opposing, the 
Vlll + Vth w\ll be equally harmonious when tempered nearly 
a minor semitone. Now let any one, even with the common 
instruments, whenever an Vlll -f Vth occurs, strike the semi- 
tone next above or below : for example, instead of playing 
C, g, let him play C, g^ ; instead of A, e, let him play A, eb, 
&c. and compare the harmony of these with that of the Vlll ^ 
6ths, if he wants any farther evidence that Dr. Smith's mea- 
sure of equal harmony is without foundation. 

It may be thought, that even the measure of equal harmony 
laid down in the proposition, Is more favourable to the com- 
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plez coD8onaDcef than the codcIosiods of experience will war* 
rant. But when it is asserted hy practical musicians, that (he 
octave will hear less tempering than the Vth, the Vth less than 
the Uld, &c., ihey doubtless intend to estimate the tempera? 
ment by the rate of beating, and to imply, that when different 
cfNiBonaQces to the same base are made to beat equally ftst, 
the simpler are more offensive than the more complex conso- 
nances. This is entirely consistent with the proposition ; for 
when equally tempered, the more complex consonances will 
heat more rapidly ttx^n the more simple ; if on the same base» 
very nearly in the ratio of their major terms. (Smith's Har. 
Prop. XL Cor. 4.) If, for example, an octave, a Vth and a 
Hid on the same base were made to beat with a rapidity which 
is as the numbers 2, 3, and &, no unprejudiced ear would pro- 
bably pronouDce the octave less harmonious in its kind than 
thelHd. 

To those, on the other hand, who may incline to a measure 
of equal harmony between that laid down in the proposition 
and that of Dr. Smith, on account of the rapidity of the beats 
of the more complex consonances, it may be sufficFent to re- 
ply, that if the beats of a more complex consonance are more 
rapid than those of a simpler one, when both are equally tem- 
pered, those of the latter, cseteris paribus, are more distinct. 
It is the distinctness of the undulationf, in tempered conso- 
nances, which is one of the principal causes gf offence to the 
ear. 

Scholium 2. 

It will be proper to explain, in this place, the notation of mu- 
sical intervals, which will be adopted in the following pages. 
It is well known that musical intervals are as the logarithms of 
their corresponding ratios. If, therefore, the octave be re- 
presented by .30103, the log. of 2, the value of the Vth will 
be expressed by .17509 ; that of the major tone by .05115 ; 
that of the comma by .00540, &c. But in order to avoid the 
prefixed ciphers, in calculations where so small intervals as 
the lemperaments of different concords are concerned, we will 

Vol. I... 'No. 1, 3 
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multiply each of these values by 100,000, which will gain ; 
set of integral values having the same ratio. The octave wil 
now become 30103, the comma 540, &c. ; and, in general, whei 
temperaments are hereafter expressed by numbers, they ar 
to be considered as so many 640th8 of a comma. Had mor 
logarithmic places been taken, the intervals would have beei 
expressed with greater accuracy ; but it was supposed that th 
additional accuracy would not compensate for the increased la 
hour of computation which it would occasion. This notatio 
has been adopted by Dr. Robison,in the ai^ticle Temperamea 
(Encyc. Brit. Supplement ;) and for every practical purposi 
is as much superior to that proposed by Mr. Farcy, in par 
of the Schisma, lesser fraction and minute,''^ as all decim 
measures necessarily are, to those which consist of differe 
denominations. 

pROPOSITIOir II. 

In adjusting the imperfections of the scale, so as to rende 
all the consonances as equally harmonious as possible, only thi 
simple consonances, such as the Vth, Hid, and Sd, with thei 
complements to and compounds with the octave, can be re 
garded. 

It has been generally assigned as the reason for neglectin 
the consonances, usually termed discords, in ascertaining th 
best scheme of temperament, that they are of less frequent o( 
currence tlum the concords. This, however, if it were th 
only reason, would lead us, not to neglect them entirely, bi 
merely to give them a less degree of influence than the coi 
cords, in proportion as they are less used. 

A consideration which seems not to have been often notice 
renders it impossible to pay them any regard in harm6nic 
computations. All such computations must proceed on tl 
supposition that within the limits to which the temperameo 
of the different consonances extend, they become harsher i 
their temperaments are increased. It is evident that any co 

• ^ TiUoch*8 Phil. Mag. Vol. XXVIIL p. 140. 
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flonaDce may be tempened so much as to become better by 
haying its temperament increased, in consequence of its ap- 
proaching as near to some other perfect ratio, the terms of 
which are equally small ; or perhaps much nearer some per- 
fect ratio whose terms are not. proportionally larger. For ex- 
ample, after we have sharpened the Vth more than 3 commas, 
it becomes more harmonious, as approaching much nearer to 
the perfect ratio |. In this, however, and the other concords^ 
the value of the nearest perfect ratios in small numbers, varies 
so much from the ratios of these concords, and the consequent 
limits within which the last part of Prop. I. holds true, are so 
wide that there is no hazard in making it a basis of calculation. 
And if there be a few exceptions to this, in some systems, in 
which the temperaments of a few of the concords become so 
large as to approach nearer to some other perfect ratio, whose 
terms are nearly as small as those of the perfect concord, 
although they might become more harmonious, by having their 
temperament increased, yet their effect in melody would be 
still more impaired ; so that the concords may all be consi- 
dered as subjected to the same rule of calculation. 

But the limits within which the second part of Prop. I. 
holds true, with regard to the more complex consonances, are 
much more limited. We cannot, for instance, sharpen the 
7th, whose ratio is 9 : 16 more than \ a comma, without ren- 
dering it more harmonious, as approaching nearer another per- 
fect ratio which is simpler ; that of 5 : 9. Yet the di^erence 
between these two 7ths is so trifling that they have never re- 
ceived distinct names ; and, indeed, their effect on the ear in 
melody would not be sensibly different. 

Again, the 5th, whose perfect ratio has been generally laid 
down as 45 : 64, but which is in reality 25 : 36,* cannot 
be sharpened more than ^ of a comma, before if becomes more 

* The propriety of making 25 : 36 the true ratio of the 5lh will be rnaoiiest, 
v?ben it is consiilered that this is the value of that interval, as sounded by voioes 
and perfect instruments ; when the 3ds which compose it are made perfect. This 
interml, as lound in the scale which has the fewest tempered concords possible 
referred to at the beginnbg of this essay, oag^t to be regarded as the trine 5th, 
fattened bf a comma, in the ffune manner as one of its component 3dH, will be 
alloired by all to be flattened. 
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harmoDJoos by haviog its temperament increased, as approach- 
ing nearer the simpler ratio 7:10. At the same time, the 
effect of this interyal in melody would not be sensibly yaried. 
The limits, within which the harmonioosness of the IVth is 
inversely as its temperament, are stiH narrower. 

Hence it appears that no inference can be drawn from the 
temperaments of such consonances as the 7th, 5th, IVth, iic. 
respecting their real hannonioosness. The other perfect ra" 
tios which have nearly the same value with those of these 
chords, and which are in equally simple terms, are so name* 
rous that by increasing their temperament they alternately be* 
come more and less harmonious ; and in a manner so irregu'- 
lar, that to attempt to subject them to calculation, with the: 
concords, would be in vain. Even when unaltered, they ma]r 
be considered either as greater temperaments of more simple, 
or less temperaments of more complex ratios. Suppose the 
5th, for example, to be flattened |.of a comma: shall it be 
considered as deriving its character from the perfect ratia 
25 : 36, .and be regarded as flattened 108 ; or shall it be r&= 
ferred to the perfect ratio 7:10, and considered as sharpened 
239 ? No one can tell. — On the whole, it is manifest that n 
consonances more complex than those included in the propc: 
sition, can be regarded in adjusting the temperaments of thr 
scale. 

Profositioit III. 

The best scale of sounds, which renders the harmony of all 
the concords as nearly equal as possible, is that in which the 
Vths are flattened f , and the Illds and 3ds, each | of a 
comma. 

The octave must be kept perfect, for reasons which have 
satisfied all theoretical and practical harmonists, how widely 
soever their opinions have differed in other respects. Ad- 
mitting equal temperament to be the measure of equal harmo- 
ny, the complements of the Vth, Illd, and 3d, to the octave, 
and their compounds with octaves will be equally harmoni 
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CNis in their kinds with these concords respectiyely ; aceord- 
iiig to the corollary of Prop. I. 

Hence we have onlj to find those temperaments of the Vths, 
illds, and 3ds» in the compass of one octaye, which will ren- 
der them all, as nearly as possible, eqaally harmonious. The 
tefloqperaments #f the different concords of the same name 
ought evidently to be rendered equal ; since, otherwise, their 
harmony cannot be equal. This can be effected only by ren- 
dering the major and minor tones equal, and preserving the 
equality of the two semitones. If this is done, the tempera- 
ment of all the Illds win be equal, since they will each be the 
sumc^two equal tones. For a similar reason the dds, and 
Gonseqivently the Vths, formed by the addition of Illds, and 
dds, will be equally tempered. 

In order to reduce the octave to five equal and variable tones, 
and two equal and variable semitones, we will suppose the 
intervals of the untempered octave to be represented by 

I ^^ f ^ 1^ ^-^ I ^ 1^""^ \^\ the 
C DEF GA B c ^ 

parts CD, DE, Lc, of the line Cc. Denoting the comma by 
c, we will suppose the tone D£, which is naturally minor, to 
be increased by any variable quantity, x; then, by the fore- 
going observations, the other minor tone, GA, most be increa- 
sed by the same quantity. As the major tones must be render- 
ed equal to the minor, their increment will be x — c. As the 
octave is to be perfect, the variation of the two semitones must 
be the same with that of the five tones, with the contrary sign ; 
and as they are to be equally varied, the decrement of each 

will be or, what amounts to the same thing, the 

increment of each will be — 



2 

The sev eral concords of the same name in this octave are 
now affected with equal and variable temperaments. The 
'common increment of the Illds will be 2x— c; that of the 3ds 

J. c— Sac ; and consequently that of the Vths f. af— c. 
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In adjusting these variable temperaments, so as to render 
the harmony of the concords of different kinds, as nearlj equal 
as possible, we immediately discover that, as the Vth is com- 
posed of tbe Hid and 3d, the temperaments of the three can- 
not all be eqoaL When the temperaments of the Illd and 
3d have the same sign, that of the Vths mostke equal to their 
sum ; and, when they have contrary signs, to their difference. 
Hence the temperament of one of these three concords is 
necessarily equal to the sum of that of the other two. This 
being fixed, the temperaments, and consequently (by Prop. I.) 
the discordance of the difierent consonances is the most equably 
divided possible, when the two smaller temperament, whose 
sum is equal to the greater, are made equal to eacK other. 
The problem contains three cases. 

1. When the temperaments of the Illd and 3d have the 
same sign, they ought to be equal to each other. Making 

Zx-^c = |. c — 3x, we obtain x = sf c, which, substituted in 
the general expressions for the temperaments of the Vth, 
Hid and Sd, makes their increments equal to— f <^>— 7 c,— ^ c, 
respectively. 

2. Let the temperaments of the Hid and 3d have contrary 
signs : and first, let that of the 1 1 Ids be tha greater. Then 
the former ought to be double of the latter, In order that the 
temperament of the Vths and 3ds may be equal. Hence we 
have 2x— c^ —2. ^. c— 3x; whence x is found = 0; and 
by substitution as before, the required temperament of the 
Hid = -c; of the Vth-^ c, and of the 3d i c. 

3. Let the temperaments of the Hid and 3d have contrary 
signs, as before ; and let tha| of the 3d be the greater. 
Making ^. c— oac = — 2.2 «— c, we obtain x = } c ; which 
gives, by substitution, the temperaments of the 3d, Vth, and 
Hid — f c, — |c, and ^c, respectively. 

Each of these results makes the harmony of all the conso- 
nances as nearly equal as possible ; but as the sum of the 
temperaments in the first case is much the least, it follows that 
the temperaments stated in the proposition constitute the best 
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scheme of interTals for the natural scale, in which the harmo- 
ny of all the different consonances is rendered as nearly equal 
as possible. 

Cor. 1. In the same manner it may be shown that these 
^temperaments are the best, among those which approach. as 
neariy a3 po6sil>le to equal harmony, for the artificial scale ; 
provided that it is furnished with distinct sounds for all the 
sharps and flats in common use. By insertmg a sound between 
F and G, making the interval F^ G equal to either of the semi- 
tones found above, the intervals, reckoned from G as a key 
note, will be exactly the same in respect to their temperaments^ 
as the corresponding ones reckoned from C. The same thing 
holds, whatever be the number of flats and sharps. It is sup- 
posed, however, that the flat of a note is never used for the 
sharp of that next below, or the contrary ; and hence this 
scheme o£ temperament would only be adapted to an instru- 
ment, furnished with all the degrees of the enharmonic scale ; 
or, at least, with as many as are in common use. 

Cor. 2. This scale will differ but little in practice from the 
one deduced, with so much labour, by Dr. Smith, from his 
criterion* of equal harmony ; which flattens the Vths i^, the 
Illds ^, and the 3ds | of a comma. The several differences 
are only y^, /j^, and ^\ of a comma. Hence, as his measure 
of equal harmony differs so widely from that of Proposition I. 
we may infer that the consideration of equalizing the harmony 
of the concords of different names can have very little practi- 
cal influence on the temperaments of the scale. Should it, 
therefore, be maintained that the criterion laid down in Prop. 
I. is not mathematically accurate ; yet, as it must b^ allowed, 
io the most Mnfiivourable view, to correspond far better with 
the decisions of experience than that of Doctor Smith, the 
chance is, that, at the lowest estimate, the temperaments de- 
duced from it approach much more nearly to correctness. 
Hence it is manifest that equal temperament may be made, 
Tinihovi any tensible error in practice, the criterion of equal 
harmony. 
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Scholium 3. 

' AlUKHigh the foregoing would be tbe best diyision of the 
musical scale, if our sole object were to render the hannonj 
of its concords as nearly eqaal as possible, yet the two other 
considerations, stated at the beginnii^ of the essay, must by 
no means be neglected, as has been done by Dr. Smith. It 
seems to be dniyersally admitted, that the sum of the tempera- 
ments may be increased to a certain extent, in order to equalise 
the harmony of the concords ; otherwise the natural scale of 
major and minor tones, which makes the sum of the tempers* 
ments of tbe Vths, lllds, and 3ds but 2 commas, ought to be 
left unaltered. Yet how fiur this principle ought to be carried, 
may be a matter of doubt. If we aoake the Ulds perfect, and 
flatten the Vths and 3ds each f c, according to the old system 
of itoean tones, we shall have the smallest aggregate of tempe* 
laments which admits of the dififerent concords of the same 
name being rendered equally imperfect ; but this amounts to 
S| commas. Thus far» however, it seems evidently proper to 
proceed. If we go still farther, and endeavour to equalize 
the harmony of the concords of d^erent names, it may be ques- 
tioned whether nearly as much is not lost as gained ; for the 
aggregate temperaments are increased, in Dr. Smith's scale, 
to 2} c, and in that of the above proposition to 2| c. The 
system of mean tones, although more unequal in its harmony 
when but two notes are struck at once, yet when the chords 
are played full, as they generally are on the organ, never 
offends the ear by a transition from a better to a worse imr- 
mony. For every triad is equally harmonious ; being com- 
posed of a perfect Hid, and a Vth and 3d, tempered each | c, 
or of their complements to, or composed with octaves, which, 
in their kinds, are equally harmonious. 

Again, if different chords, in practice, vary in the frequency 
of their occurrence, this will be a sufficient reason fi>r deviating 
from the system of equal temperament. Suppose, for exam- 
pie, that a given sum of temperament is to be divided between 
two Vths, one of which occurs in plajing ten times as oftep as 
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the other : there can he no douht that the greater part of the 
temperament ought to he thrown apon the latter. Hence it 
becomes an important prohlem to ascertain, with some degree 
of precision, the relaftive freqaency with which different con- 
sonances occnr in practice. Before proceeding to a direct in- 
vestigation of this prohlem, it may be observed, in general, 
that such a difference manifestly exists. In a given key, it 
cannot have escaped the most superficial observer, that the 
most frequent combination of sounds is the common chord on 
the tonic ; that the next after this is that on the dominant, and 
the third, that on the subdomioant. Perhaps scarcely a piece 
of music can be found, in which this order of frequency does 
not hold true. It is equally true that some signatures occur 
oftener than others. That of one sharp will be found to be 
more used, in the major mode, than any other ; and, ingeneral^ 
the more simple keys will be found of more frequent occur- 
rence than those which have more flats or sharps. These 
differences are not. the result of accident The tonic, domi* 
nant, and subdominant, are obviously the most prominent notes 
in the scale, and must always be the fundamental bases of more 
chords than cither of the others ; while the greater ease of 
playing on the simpler keys will always be a reason with com- 
posers for setting a larger part of their music on these, than 
on the more difficult keys. It is observable, that the greater 
part of musical compositions, whether of the major or minor 
mode, is. reducible to two kinds : that in which the base chiefly 
moves between the tonic and its octave, and that ift whic^ the 
bese moves between the dominant and subdominant of the key. 
The former class, in the major mode, are almost universally 
set on the key of one sharp ; the latter, generally on the na- 
tural key, or that of two sharps. In the minor mode, the for- 
mer class have usually the signature of two flats, or the natural 
key ; the latter, that of one flat. Hence the three former 
keys will comprise the greater part of the music in the major 
mode, and the three latter, of that in the minor mode, in every 
promiscuous collection. But if we were even to suppose each 
>f the chords in the same key, and each of the signatures, of 
equally frequent occurrence, some chords would occur much 
Vol. I.r..No. 1. 4 
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oftener, as forming ao essential part of the harmoDy of m< 
ib^i, than others. The Vth DA, for example, forms one 
the essential chords of six different keys ; while the ^ 
G«D« forms a part only of the single key of four sharps. 

Proposition IV. 

To find a set of numhers, expressing the ratio of the probal 
number of times that each of the different consonances 
the scale will occur, in any set of musical compositions. 

This can be done only by investigating their actual frequec 
of occurrence in a collection of pieces for the instrument to 
tuned, sufficiently extensive and diversified to serve as a s] 
cimen of music for the same instrument in general. This n 
appear, at first view, an endless task ; and it would be rea 
such, were we to take music promiscuously, and count all I 
consonances which the base makes with the higher parts, a 
the higher parts with each other. But it appears, from Pn 
I. Cor. that all the positions and inversions of a chord, wli 
the octaves are kept perfect, are equally harmonious with t 
chord itself. The Vth, for example, which makes one of t 
consonances in a common harmonic triad, is equally hormo 
ous, in its kind, with the V-fVIIl, fwhich takes its place in 1 
3d position oi this triad, and with the 4th in its 2d in?ersl 
Hence, instead of counting single consonances, we have oi 
to count chords ; and this is done with the greatest ease, 
means of the figures of the thorough base. The labour i 
be still farther abridged by reducing the derivative choi 
such as the 6, the |, &c. to their proper roots, as they \ 
taken down. Hut even after these reductions, the labour 
numbering the different chords in a sufficiently extensive se 
compositions, to establish, with any degree of certainty, ' 
relative frequency of the different signatures, would be v< 
irksome. A method, however, presents itself, which rend 
it sufficient to examine the chords in such a set of pieces o 
as will give their chance of occurrence in Vwo keys — a maj 
and its relative minor. 

It will be evident to all who are much conversant with i 
sicat compositions, that the witemoi tinKiure of all piecei 
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the same mode, whatever be their signature, is much the same. 
There is scarcely more difference, for example, in the relative 
frequency of different chords in the natural key, and in that of 
two sharps, or two flats, than there is in different pieces on the 
same key. If the Vth C6 on the tonic has to the Vth EB on 
the mediant in the natural key, any given ratio of frequency 
nt : n, the relative frequency of the Vth DA on the tonic, and 
and the Vth F« C« on the mediant in the key of two sharps, will 
not sensibly differ from that of m : n. Hence, if we examine a 
sufficient number of pieces to establish the relative frequency 
of the different consonances in one major and its relative minor 
key, and, by a much more extensive investigation, ascertain the 
relative frequency of occurrence of the different signatures, it 
is evident, that by multiplying this last series of numbers into 
tbe first, and adding those products which belong to chords ter- 
minated by the same letters, we shall have a series of numbers 
expressing the chance of occurrence in favour of each of the 
consonances of the scale, when all the keys are taken into 
view. 

It was judged that 200 scores, taken promiscuously from all 
the varieties of music for the organ,^ would afford a set of 
numbers expressing, with sufficient accuracy, the chance that 
a given consonance will occur in a single major, and its relative 
minor key. Accordingly 200 scores were examined, 150 in 
the major, and 50 in the minor mode, (as it will appear here- 
aAer that this is nearly the ratio of their frequency,) of the 
various species of music for the organ, comprising a proper 
share both of the simpler and of the more rapid and chromatic 
movements. As the selecting and reducing to their proper 
keys all the occasional modulations which occur in the same 

* The propn'ety of this limitation will be manifett, when we consider that ia 
oc^an music, the chords are generally played more full, and are more protracted, 
tl^ in music for other keyed instruments. It is harmony which constitutes its 
character, in a higher degree than in music for other instruments. Hence the 
harmony of the organ ought not to be impaired by including in our computations 
^nj mnsic not adapted to it If a similar examination of music for the piano-forte 
would aflford a set of results essentially difiereut from those of this pn^xwition, this 
is DO proof that it ought to hare any concern in a system of temperament designed 
mmarily for the organ, but merely that the same temperament cannot be equally 
adapted to different iostruments. If, as is probable, -such an examination would 
ciff e«ei|1lftlly tbe fame results, to introduce the^fi would be superfluous. 
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piece would render the labour of ascertaioiog the relative fre« 
quency of differeot signatures very tedious^ it was thought besi 
to consider all those modulations which are too transient to be 
indicated bj a new signature, as belonging to the same kej> 
This will account for the occurrence of the chords in the fol- 
lowing table, which are a£fected by flats and sharps. 

The minim, or the crotchet, was taken for unity, accordiDj 
to the rapidity of the movement. Bases of greater or lea 
length had their proper values assigned them ; although men 
notes of passage, which bore no proper harmony, were gene- 
rally disregarded. The scores were taken promiscuoutl] 
from all the different keys, and were reduced, when takei 
down, to the same tonic ; the propriety of which will evidentl] 
appeal* from the foregoing remarks. The following table con 
tains the result of the investigation. 







TABLE I. 










« 


Common Chorda. 


Flat Fifths. 


7ths. 


9-8eveDths 


Bases. 












Major 

mode. 


MiDor 
mode. 


Maj. 


Min. 


Mi^. 


Min. 


Maj. 


Mia 


Bin 


5 


8 


.__ 




7 


- 


_ 




B 


3 


— 


163 


55 


11 


17 


2 


^.M 


Bb 


4 


4 




..^ 


^^ 


^_ 


^^ 




A VII 


• — 


— 


.. 


__ 


_ 


*._ 


3 


, 


A III 


19 


8 


— . 


— > 


7 


2 


_i« 


,_ 


A 


166 


588 


2 


1 


26 


5 


2 


_ 


G« 


— 


— 


3 


38 


' ... 


._ 


^^m 


^. 


G3 


18 


15 


-.-. 


.. 


^ 


«.. 


^^ 


^_ 


G 


965 93 


— 


i— . 


178 


15 


3 


... 


F* 




46 


4 


11 


2 


^,^ 


, - 


F 


352 


60 


»- 


m.^ 


11 


12 


7 


3 


EIII 


26 


271 


— 


... 


1 


25 




„_ 


E 


32 


25 


5 


1 


8 


,_. 


1 


4 


D«III 


— - 


— 


2 


1 


^_ 


._ 






D« 


— 


— . 


«. 


4 


... 


1 


^^^ 


- 


Dili 


29 


4 


.. 


... 


49 


7 


__ 


^_ 


D 


120 


129 


— 


... 


55 


18 


6 


1 


C* 


i.. 




2 


4 


1 


- 


^,^ 


__ 


C3 


2 


... 


— 


_ 




■ 








C 


1769 275 


— — 


"— 


6 


1 


4 


1 
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The following aDomaloua chords were found in the major 
fflode» and are subjoined, to make the list complete : 
8 >Sc5th8 on C, and 1 on D. 
5 j^ths on D, 2 on E, and 1 on O. 
The left hand column of the foregoing table contains the 
fundamental bases of the several chords. When any number 
is annexed to the letter denoting the fundamental, it denotes 
the quality of some other note belonging to the chord. £ III, 
for example, denotes that the various chords on £, which 
stand against it, have their third sharped ; G 3, that the third, 
which is naturally major, is to be taken minor, &c. Of the two 
columns in each of the four remaining pairs, the left contains 
the number of chords belonging to each root, of the kind spe- 
cified at the top, which were found in 150 scores in the major 
mode ; and the right, the corresponding results of the Exami- 
nation of 50 scores in the minor mode. The diminished triad, 
which is used in harmonical progression like the other triads, 
has its lowest note considered as its fundamental. The dimi- 
nished 7th, in the few instances in which it occurred, was con- 
sidered as the first inversion of the f th, agreeably to the French 
classification, and was accordingly reduced to that hea6. 

From this table, the number of times that each consonance 
of two notes would actually occur, were the 200 scores play- 
ed, is easily computed. We will suppose three notes, be- 
sides octaves, to be played to each chord. The octaves played 
it is unnecessary to take into the computation, as it would only 
multiply the number of consonances whose temperament is the 
same, in the same ratio, and would have no efiect on the ratio 
of the numbers expressing the frequency of the different con- 
sonances. In the chord of the 7th, which naturally consists of 
four notes, we will suppose, for the sake of uniformity, that 
one is omitted ; and a9 the 7th ought always to be struck, we 
will suppose the Vth and Uld of the base to be omitted, each 
half the number of times in which this chord occurs. Consi- 
dered as composed of three distinct notes, neither of which is 
ao octave of either of the others, each chord will contain three 
distinct consonances. The common chord on C, for exampld^ 
will contain the Vth CG, the Hid Cf:, and the dd EG. The 
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f on C will contaiQ the VII CB, the IX, or (which must haT 
the same temperameDt) the lid CD, and the 3d BD. R^da 
cing all these consonances to their proper places, and addin 
those of the same name which have the same degree for thei 
base, we obtain the following results : 

TABLE II. 



Bases. 


Vthi,4thi, and 
Octaves. 


IUdi,Gths, and 
Octaves. 


3ds, Vlths, and f 
OcUves. J 


M^r. 


Minor. 


Major. 


Minor. 


Major. 


Minor. 


B 

Bb 
A 

G« 

G 

F* 

F 

£ 

Eb 

D* 

D . 

C* 

C 


8 

3 

195 

1088 

395 
59 


8 

6 

607 

116 

78 
308 

156 

278 


10 
22 

22 i 

1090 

486 

40 

2 

60 

1959 


8 
19 
10 

125 

301 

284 

7 
870 


1141 

626 
32 
22 
78 

1828 

7 

403 

26 

4 


214 

663 

310 

23 

10 

308 


197 
1807 


9 

213 

12 

1 


Bases. 


5Uus IVtbs, and 
Octaves. 


7ths, lld.s and 
Octaves. 


Vlitbs, 2ds, and 
Octaves. 


Major. 


Minor. 


Major. 


Minor. 


Majof. 


Minor. 


B 

Bb 

A 

G* 

G 

F* 

F 

E 

Eb 

D* 

D 

C* 

C 


256 

2 
10 

74 

10 

7 

9 


265 

1 

63 

7 

1 

5 

10 


25 

34 

188 
1 

20 

123 

1 
5 


17 

7 

20 
2 

27 

27 

1 


3 
17 

10 




16 
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Besides the following chromatic iotenrals : 

8 extreme sharp dths on C 

Major mode. { 1 D 

1 extreme flat 7th 6« 

4 extreme sharp 6ths on F 
Minor mode. ( 4 extreme flat liha on C% 

3 G* 

It was thought hest to exhibit a complete t^ble of aU the 
consonances which occurred in the 200 scores examined ; al- 
though (Prop. 11.) only the concords in the upper half of the 
table can be regarded in forming a system of temperament 
For the more frequent consonances, this table may be regarded 
as founded on a sufficiently extensire induction to he tolerably 
accurate. For the more unfrequent chords, and especially for 
those which arise from unusual modulations^ it expresses the 
chance of occurrence with very little accuracy ; and it is 
doubtless the fact that a more extensile iuTestigation would 
w include some chords not found at all in this list. But it must 
^ be recollected, on- the other hand, that the influence of these 
unusual chords on the resulting system of temperament would 
be insensible, could their chance of occurrence be determined 
with the greatest accuracy. 

But none of the numbers in the foregoing table by any means 
expresses the chance that a given interval will occur, consi- 
dering all the keys in which it is found. For example, the 
Vth C6 on the tonic of the natural key, in music written on 
tiiis key, is the one of most frequent occurrence, its chance 
being expressed by 1807 ; but in the key of two flats, it be- 
comes the Vth on the supertonic, and its chance of occurrence 
is only as 197. Hence the problem can be completed only by 
finding a set of numbers which shall express, with some degree 
of accuracy, the relative frequency of different signatures. 

An examination of 1600 scores, comprising four entire col"' 
lections of music for the organ and voice, by the best Euro- 
pean composers, besides many miscellaneous pieces, afforded 
the results in the following table : 
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TABLE UI. 



Signatures. 



4«f 

N . 
lb . 

2bs 

4bf 



Major Mode. 



Minor Mode. 



42 

95 

200 

322 

176 

180 

70 

116 





. 2 
. 6 
. 13 
. 72 
121 
. 97 
. 77 
. 8 



Ratio of their 8I1III8 1201 : 



399 



The chaocc of occurrence for any chord varies as the fre* 
qtieocy of the key to which it beloDgs, and as the number be- 
longing to the place which it holds, as referred to the tonic, in 
Table U, jointly. Hence the chance of its occurrence in all 
the keys in which it is found, is as the sum of the products of 
the numbers in Table III., each into such a number of Tdile 
II. as corresponds to its place in that key. To give a speci- 
men of the manner in which this calculation is to be conducted: 
the numbers belonging to the major mode in the three first 
divisions of Table II, are first to be multiplied throughout by 
176, which expresses the relative frequency of the major mode 
of the natural key. They are then to be multiplied through- 
out by 3^, which expresses the frequency of the key of one 
sharp. But the first product, which expresses the frequency 
of the Vth on the tonic, now becomes GD, and must be added, 
not to the first, but to the fifth, in the last row of products. 
The product into 59, expressing the frequency of the Vth on 
the mediant, becomes BF«, an interval not found among the 
essential chords of the natural key. In general, the products 
of the numbers in Table III, into those in Table II, are to be 
considered as belonging, not to the letters against which these 
multipliers stand, but to those which have the same position 
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wM regard to Aeir sucenihe (onic99 m these hare with regud 
to C. Wheoeyer an interral ocean, affiscted with a new flat 
or sharp, it is to be coosidered as the Goramenceiiient of a new 
succession of products. The Illd C^Esf^, for example, does 
not occur at all till we come to the key of two sharps, and even 
then only in occasional modulations, correspoiMling to the lUd 
on B in Uie natural key, whose multiplier is 10, In the key of 
3 sharps it becomes another accidental chord, answering to the 
Illd on £ in the key of C, and consequently has 40 for its 
multipUer. It is oidy in the key of G-sharps, that it becomes 
a constituent chord of the key ; when, if that key were erer 
Qsed, it would correspond to the Illd G6 on the dominant of 
the natural key. 

After all the products hare been taken and reduced to their 
proper places, in the manner exemplified above, a similar 
operation must be repeated with the numbers in tli0 second 
colomn of Table III, and those in the second columns in the 
three first divisions of Table IL 

The necessity of keeping the major, and its relative minor 
key, distinct, will be evident, when we consider that the 
•ever^ keys in the minor mode do not follow the same law of 
fireqn^ncy as in the major ; as is manifest from the observa* 
tiona in Schol. Prop, ill, and as clearly appears from an inspec- 
tion of Table III. 

But in order to discover the relative frequency of the dif* 
feieot chords on every account, the results of the two for^o** 
iiy operations must be united. Now, as the numbers in the 
two columns of Table II, at a medium, are as 3 : 1, and those 
in Table III. are in the same ratio, although the factors are to 
each other in only the simple ratio of the relative frequency 
of the two modes, yet their products will, at a medium, be in 
the dvplicate ratio of that frequency. Hence, to render the 
two sets of results homologous, so that those which correspond 
to the same interval may be properly added, to express the 
general chance of occurrence for that interval in all the major 
and minor keys in which it is found, this duplicate ratio must 
be reduced to a simple one, either by dividing the first, or by 
multiplying the last series of results, by 3. We will do the 

Vol.. ..I. No. 1. 5 
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latter, as it will give the ratios in the largest, and, of course, 
the most accurate terms. Then adding those results in each 
which belong to the same interval, and cutting off the three 
right hand figures, (expressing in the nearest small fractions 
those results which are under 1000,) which will leave a set of 
ratios abundantly accurate for every purpose ; the numbers, 
constituting the final solution of the problem, will stand at 
follows : 

TABLE IV. 



Bues. 



F* 

F 

E«c 

E 

Eb 

D«i 

D 

Db 

C* 

C 



Ytfat and 
4tfai.t 



67 

639 

648 
265 

i 
1166 

1 

S5 

816 



nidtukd 
6ths. 






29 
924 

323 
363 

i 

943 

6 

12 

1131 



3dB and 
Vlths. 



1072 
66 
12 

1161 

i 

144 

669 

681 
180 



Bases. 



B 
Bb 

A» 
A 
Ab 
G* 

6 

F** 

6b 



Vths andilUds and 
4th9. 6Uis. 



221 
418 

870 

62 

5 

1207 



136 
664 

668 

78 

4 

1197 



3d8 and 
VIUis. 



4 

1161 

6 

29 

1086 

I 

366 
667 

i 



I 



Note. In this table, as well as the last, the Vths, Illds and 
3ds are to be taken above y and the 4ths, 6tbs and Vlths, their 
complements to the octave, below the corresponding degrees in 
the first column. And, in general, whenever the Vths, Illds, 
and 3ds are hereafter treated as different classes of concords, 
each will be understood to include its complement to the octave 
and its compounds with octaves. 



Scholium. 

The foregoing table exhibits, with sufficient accuracy, the 
ratio of the whole number of times which the different chords 
would occur, were the 1600 scores, whose signatures were 
examined, actually played in succession, on the keys to which 
tiiey are set, and with an instrument having distinct sounds for 
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all the flats aod gharps. Had the ezaminatioii been more ex- 
tensiTe, the resalts might be relied on with greater assurance 
as accurate ; but the general similarity, not only in the struc- 
ture of different musical compositions, but in the comparative 
frequency of the different keys in different authors, is so great, 
that a more extensive examination was thought to be of little, 
practical importance. 

(To bt c<mtinuei.) 



Art. II. Review of an EUmeniary TVeaiiseon Minerolo* 
gy and Otology^ heing an introduction to the study of 
these sciences^ and designed for the use of pupils ; forper^ 
sons attending lectures on these subjects ; and as d com- 
panion for travellers in the United * States of America — 
Ittustrated by six plates. By Pabker CleayelanDp 
Professor of Mathematics and ATatural Philosophy ^ and 
Lecturer on Chemistry and Mineralogy in Bowdoin Col- 
legej Member of the Jlmerican Academy^ and Correspond- 
ing Member of the Linncean Society of New England. 



itum est in viscera teme : 



Qoaaque recondiderat, Styquisqae admoTenit ombris, 
£ffadiuiitar(^>e4 Oti». 

Boston^ published by Cummings and HUliard^ JVo. 1, 
Comhill. Printed by Hitliard fy Metcalf at the Uni- 
versity PresSj Cambridge^ New England. 1816. 

X HIS work has been for some time before the public, and 
it has been more or less the subject of remark in our yarious 
journals. It is, however, so appropriate to the leading ob- 
jects of ihu Journal, that we cannot consider ourselves as 
performing labours of supererogation while we consider the 
necessity, plan, and execution of the treatise of Professor 
Cleaveland. 

An extensive cultivation of the physical sciences is peculiar 
IQ an advanced state of society, and evinces, in the country 
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where they floumh, a highly improved slate of the artery aod 
a great degree of intettigeiice in the oommanity. To thii . 
state of thiDgs we are now fast approximating. The ardent 
curiosity reganting these subjects, already enkindled in the 
public mind, the very respectable attaimnents in science 
which we have already made, and oar rapidly-angmentiBg 
means of information in books, instruments, collections, and 
teachers, afford ground for the happiest anticipations. 

The merely intellectual sciences — ^those which require no 
means for their investigation beyond books, teachers, and 
study — those which demand no pl^sical demonstrations, no 
instruments of research, no material specimens ; in short, 
those sciences which relate only to the intellectual and moral 
character of man, were early fostered, and, in a good d^pree, 
matured in this country. Hence, in theology, in ethics, in 
jurisprudence, and in civil policy, our advances were much 
earlier, and more worthy of respect, than in the sciences 
relating to material things. In some of fliese, it is true* we 
have made very considerable advances, especially in natursl 
philosophy and the mathematics, and their applications to the 
arts ; and this has been true,' in some-good degree, for yery 
nearly a century. Natural history has been the most tardy in 
its growth, and no branch of ii was, till within a few years, 
involved in such darkness as mineralogy. Notwithstanding 
the laudable efforts of a few gentlemen to excite some taste 
for these subjects, so little had been effected in forming col- 
lections, in kindling curiosity, and diffusing information, that 
only fifteen years since, it was a matter of extreme difficulty 
to obtain, among aurselveiy even the namei of the most common 
stones and minerals ; and one might inquire earnestly, and 
long, before he could find any one to identify even quartz^ 
feldspar f or hornblende , among the simple minerals ; or grO' 
nke^ porphyry^ or trap, among the rocks. fVe speak from 
experience, and well remember with what impatient, but almost 
despairing curiosity, we eyed the bleak, naked ridges, which 
impended over the valleys and plains that were the scenes of 
our youthful excursions. In vain did we doubt that the glit- 
tering spangles pf mica, and the still more alluring brilliancy 
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of pyrites, gtv» asBmratee of the existeiice of the precioot 
metak in tiioee tobstances ; or that the cutting of glass by the 
garnet, and by quartz, proved that these minerals were the 
diaaond | bat if they were not precioitt metak^ and if they 
were not diamonds, we in vain inquired of onr companions^ 
and even of our teachers, what they were. 

We do not foi^t that Dr. Adam Seybert, in Philadelphia ; 
Dr. Samuel L. MitchiU, in New- York ; and Dr. Benjamin 
Waterboase, in Harvard Univetsity, began at an earlier pe- 
riod to enlighten the poUic taste on this snbject; tliey began 
to Ibrm collections; Harvard received a select cabinet from 
France and England;, and Mr. Smith, of FMadelphia, 
(altiioog^, returning from Europe fraught with scientific ae« 
qniaitions, he perished #a^cally near Ym native shores,) left 
his coDeetion to enrich the Museum of the American Philo- 
sophical Seciefj. 

Stiff, however, although individuals were enlightened, no 
serious impression was produced on the public mind ; a few 
lights were indeed held out, but they were lights twinUing in 
an almost impervious gloom. 

The return of the late Benjamin D. Perkins, and of the late 
Dr. A. Bruce, from Europe, in 1802 and 3, with Uieirbeau* 
tifbl collections, ^en the most complete that this country hud 
ever seen ; the return of Colonel Gibbs, in 1805, with his 
extensive and magnificent cabinet ; his consequent excursions 
and researches into our mineralogy ; the' commencement, 
about this time, of courses of lectures on mineralogy^in several 
of our colleges, and of collections by them and by many indi- 
Tiduals; the return of Mr. litaclure, in 1807; his Herculean 
labour in surveying the United States geologicaQy, by per- 
sonal examination ; and the institution of the American Jour- 
nal of Mineralogy; by Dr. Bruce, in 1810 ; — ^these are among 
the most prominent events, which, in the coarse of a few 
years, have totally changed the face of this science in the 
United States. 

During the last ten years, it has been cultivated with great 
ardour, and with great success : many interesting discoveries 
in American mineralogy have been made ; and this science. 
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with its sister scieoce, Geology, is 6st anestiog the poUic 
attention. In such a state of things, hooks relating to mineralo- 
gy would of course be eagerly sought for. 

^o work, anterior to Kirwan, could he consulted by the 
student with much advantage, on account of the wonderful 
progress, which, within forty or fifty yean, has been made in 
mineralogy. Even Kirwan, who performed a most important 
senrice tQ the science, was become, in some considerable de* 
gree, imperfect and obsolete ; the German treatises, the froil' 
fill fountains from which the science had flowed oyer Europe, 
were not translated ; neither were those of the French ; and 
this was the more to be regretted, because they had mellowed 
down the harshness and enriched the sterility of the German, 
method of description, besides adding many interestii^ disco- 
veries of their own . It is true we possessed the truly valu- 
able treatise of Professor Jameson, the most complete in our 
language. But the expense of the work made it unattainaMe 
by most of our students, and the undeviating strictness with 
which the highly respectable author has adhered to the Ger- 
man mode of description, gave it an aspect somewhat repul- 
sive to the minds of novices, who consulted no other book. 
We are, however, well aware of the value of this work, espe- 
cially in the improved edition. It must, without doubt, be in 
the hands of every one who would be master of the science ; 
but it is much better adapted to the purposes of proficients 
than of beginners. 

The mineralogical articles dispersed through Aikin's Dic- 
tionary are exceedingly valuable ; but, from the high price of 
the work, they are inaccessible to most persons. 

The most recent of the French systems, that by Brongniart, 
seemed to combine nearly all the requisites that could be de- 
sired in an elementary treatise ; and a translation of it would 
probably, ere this, have been given to the American public, 
had we not been led to expect the work of Professor Cleave- 
land, which, it was anticipated, would at least possess one 
important advantage over the work of Brongniart, and every 
other ; it would exhibit, more or less extensively, American 
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UudUUi^ and gire the leading featores of onr natural nuneral 
aMOciations. 

Thoa it appears* that the work of Professor Cleayeland was 
eminently needed ; the science, at large, needed it ; and to 
American mineralogists it was nearly indispensable. It appear- 
ed too at a very opportune moment. Had it come a few years 
sooner, it mig^t not hare fonnd many readers. Now it is sus- 
tained by the prevailing coriosity, and dijbsed state of in- 
formation regarding mineralogy ; and, in tarn, no cause could 
operate more effectually to cherish this curiosity, and to dif- 
fuse' this information still more widely, than this book. Pro- 
fessor Cleaveland is therefore entitled to our thanks for 
undertaking this task ; and, in this age of book-making, it is no 
small negative praise if an author be acquitted of unntceuarily 
adding to the already onerous mass of books. 

With respect to the plav of this work. Professor Cleaveland 
Ims, with great good judgment, availed himself of the excel- 
lencies of both the German and French schools. 

Bfr. Werner, of Friboui^, in some sense not only the 
founder of the modem German school of mineralogy, but 
almost of the science itself, is entitled to our lasting gratitude 
for his system of external characters, first puUished in 1774. 
In this admirable treatise he has combined precision and 
copiousness, so that exact ideas are attached to every part of the 
descriptive language, and every character is meant to be de- 
fined. 

It is intended that a full description of a mineral upon this 
plan shall entirely exhaust thie subject, and that although 
many properties may be found in common among different 
minerals, still every picture shall contain peculiar features, not 
to be found in any other. It would certainly appear, at first 
view, that this method must be perfect, and leave nothing far- 
ther to be desired. It has, however, been found in practice, 
that the full descriptions of the Wemerian writers are heavy 
and dry-; they are redundant also, from the firequent repetition 

* The analler worki of Phillips and Aikin were not then pnbliibed ; and had 
they been, they could not have superseded Cleaveland; the same maybe said 
ef the respectable work of Professor Kidd, of Oxibrd Uaivtrsity. 
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of similar propertiefl ; and from not giTiog dne prominefiot to 
those which are peculiar, and therefore AstinctiTey thej fit' 
qaeody £ul to leave a distinct impressiM of any thing on the 
mind, and thus, in the midst of what is called hy the writeta ef 
this school a fiill orydoftiofltc pidmre^ a student is sometimes 
absolutely bewildered. 

Some of the modem French writers, availing themselTea of 
Mr. Werner's vexy able delineation of the external cAaracten 
of minerals, have sdected such as are most important, most 
striking, distinctive, and interesting; and drawing a spiritedQnki 
bold sketch, have left the minuter parts untouched : aoch t 
]^ture, although less perfect, often presents a stronger like- 
ness, and more effectually arrests the attention. 

This is the method of description which has been, m we 
think, happily Uopted, to a great extent, by Mr. Cleaveland. 
. Mr. Werner, availing himself of the similarittes in the 
external appearance of minerak, has (excepting the metab^^ 
arranged them abo upon this plan, without regard to their con- 
stitution ; that is, to ^leir real fiolicrff, or, at least, making this 
wholly subservient to the other : this has caused him, in some 
instances, to bring together thing? which are totally unlike ia 
their nature, and, in other instances, to separate those which 
were entirely similar. Whatever may be said in favour of 
such a course, considered as a provisional one, while chemical 
analysis was in its infancy, the mind can never rest satisfied 
with any arrangement which contradicts the real nature of 
things ; in a word, the composition of minerals is the only cor* 
rect foundation for their classification. This classification has 
been adopted by several of the ablest modem French writers. 

*^ It is believed," (says Professor Cleaveland, Preface, p. 7.) 
** that the more valuable parts of the two systems may be 
incorporated, or, in other words, that the peculiar descriptive 
language of the one may, in a certain degree, be united to the 
accurate and scientific arrangement of the other.*' 

** This union of descriptive language and scientific arrange- 
ment has been effected, with good success, by Brongniart, ia 
his System of Mineralogy— an elementary work, which seems " 
better adapted both to interest and instruct, than any which : 

1 
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Inflierto i^ipeared. The author of this Tolame has, there* 
ftre, adopted the general plan of Broogniart, the more im- 
portant parts of whose work are, of coarse, incorporated with 
this." 

A happier model coald not, in oar opinion, be chosei»; and 
we conceiye that Professor Cleaveland is perfectly consistent, 
and perfectly perspicooas, when, adopting the chemical com- 
position of minerals as the only proper foandation of arrange- 
ment, and, of coarse, rejecting the principle of Mr. Werner, 
which arranges them apon their external properties, he still 
adopts his descriptive language as far as it answers his purpose. 
For to elect a principle of arrangement, and to classify all the 
members of a system so as to gire each its appropriate place, 
is obviously quite a different thing from describing each mem- 
ber, after its place in a system is ascertained. In doing the 
latter, characters may be drawn from any source which afibrds 
tiiem. 

In his " Introduction to the Study of Mineralogy," the author 
has given a view dt once terse, copioas, condensed, and per- 
spicuous, of all that is necessary to be learned previously to 
the study of particular minerals. He begins with definitions 
and general principles, which are laid down' with clearness. 

By way of engaging the attention to the study of this depart- 
ment of nature, he remarks : 

** From a superficial view of minerals in their natural depo- 
sitories, at or near the sur&ce of the earth, it would hardly be 
expected that they could constitute the object of a distinct 
branch of science. Nothing appears farther removed from 
the influence of established principles and regular arrangement, 
than the mineral kingdom when observed in a cursory manner. 
But a closer inspection and more comprehensive view of the 
subject will convince us, that this portion of the works of na- 
ture is by no means destitute of the impress of the Deity. 
Indications of the same wisdom, power, and benevolence, which 
appear in the jmimal and vegetable kingdoms, are also clearly 
d^ernible in the mineral." 

** It may also be remarked," continues the author, ** that 
several arts and manu&ctures depend on mineralogy for their 

Vol. I... .No. 1. 6 
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mflteiioe ; and IM inproTenieiits uid diacoTeffies «• the btfter 
cannot fiiil of eitending their beneficial efiecta to the afore* 
Mentioned empleymeDta. In fine, the stady of aiieeralogy, 
whether it be yiewed as tending to increase indindaal weakih» 
lo impvoTe and moHiplj arts and mana&ctnreS) and thos pro- 
■lole the pQbhc good ; or as affording a pleasant subject for 
scieiitific research, recommends itself to the attentioD of the 
eitiaEen and schohir." 

This introductory view of the importance and interest of the 
icienee cannot be charged with die fiuilt of exaggeration, since 
it is QMWt evident that neither oivilimtion, refinement in arin 
mot eomfbrty can eiist where the properties of mineral sob* 
stance -are bet imperfectly understood. 
' Am regards tUs country, the argument admits of much amr 
fiification. The ODore our mineral treasures are ezploredi 
the more aben^ntiy do they repay the research ; and we 
trust that the period is not far distant, when we shaH no longev 
q;norandy tread under our feet aiinerals of great cuhoaity and 
value, and import from other countries, at a great expense^ 
what we, in many instances, possess abundantly at home.* 

But to return to the plan of the author's work. Few per- 
sons, unacquainted with the science of mineralogy, would sus- 
pect that mere brute OKitter could exhibit many strong marb 
capable of discrimination. 

It may, however, be confidently affirmed, that there ia ns 
mineral which, if carrfully studied, may not be distingmahMl 
by characters sufficiently decisive from every other mioenly 
an account of these characters ought, therefore, to precede 
every system of mineralogy. Professor Cleaveland has» wift 
entire propriety, included them under the heads of crystsl- 

* A vast region in the ii^tenor of New- York and Pennsylvania ia now frrtiliirf 
lijr ioexhaustible beds of sulphat of lime, (plaster of I^s,) which, till a fi^ 
few years since, were not even known to exist 

Near Naw-Haven immense beds of green marble were discovered in ISlliAl* 
rmg a nmieratogical excorsioa : this beautiA^ material, closely reaemhling tks 
verd antique^ w now, on the spot, wrought into tables, fireplaces, and many othic 
oroamenHJ forms ; and, although the farmers had made fences of it for ISOyearSb 
noone nMpecfad whktitwastUl tfaestody of minenlogy, m ValeCoUege, bmgki 
ittoKgbU 



l«l^plqr> phyfeittal wd external chajruotdft, and ^Imipiqal 
dmracten. 

He hm pwa a dear view of the Abbi Haliy^i corioiu dig- 
coferiee ngariing the aiz primitiTe figarea or 8olid$ pha/dk 
form the baaea of all crystals — the three sotegra&t partioles pr 
molecnka which constitute the primitive forms, opad of itftf 
Ibeory hy which it is shown how Hoe immensely naaneroos 
and diversified secondary or actud forms arise out of thaaf 
itw elementary figures. 

This is certainly one of the most aingular and acute .H^qpr 
Teries of oar age. It is. tme, there is a difiie^nence of ^pi|iiqp 
among mineralogists as to the practical use of crystaUqgcapby 
in the discrimination of minemk. Some dwell upon it wi4)& 
excessive aunatenes8» and.othera seem restleaa and impatrant 
of its detaib. The tmth seems to be, that those who midec> 
atand k, derive from it (wherever it is applicable) the nso^ 
«tiirfK>tory aid ; and it re^aires only a oM^derale knowle4ge.af 
ipeometry to understand its principal outlines. On the other 
hfmdf it is no doabt possible, in most instanoea, to dispena^ 
with its aid, and to discriaaioate minerals by their other prae 
perties. 

Of the external and physicd characters of Mr. Werner, Mr. 
Cleaveland haa given a clear account, combining into the saaae 
view the fine discrinunations of the French authors, particu- 
krly regarding refraction, phospborescenoef specific gravi^, 
Idactrictty, chatoyement, and .magnetism. The same n^y be 
said of the chemical cfaaracten. We do not know a more 
aatiafiKtory and aUe view of die obaracten of miaerab than 
ProfiMSor Cleaveland has exhibited. 

We would however ask, whether, in enmnerating the kk^ds 
Piastre, the term adamanHne should not be explained, as it is 
■ot understood by people in general, while the terms denotii^ 
tibe ether kinds are gemraUy intelligible ; whether in the ena- 
aaeration of imitative fiirma, lemUadar and acicular should oat 
vatherbe referred to the laws of crystallization ; whether r«ii»- 
fcrm and mamiilanf are synonymous ; whether samiitoas, as 
being a mere aggregate of fragmmUi^ is a good instance of the 
gromiiar fracture ; whether in its natural state (at leaat the 
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oommoB ore of nickel) is ever magnetic, till . purified^ and 
whether cobalt is ever magnetic unless impure. t 

Pfofessor Cleayeland's remarks on fradwre are oncommodj 
discnminating and instmctiye, and would lead a learner to a 
just comprehension of this important point in the characteit 
<^ minerals. 

'- The section relating to the chemical characten is conctse^ 
and professedly proceeds apon the principle of selection. It 
might perhaps have been, to some extent, adyantageously en- 
larged ; although, it is true, the author refers us to the pai^ 
ticnlar minerals for indiWdoal instances ; still it might bare 
been well to hare illustrated the general principles by a few 
well-chosen instances, e. g, how, by the blowpipe, galena is 
distinguished from an/p^rel of oitUimMiy ; carbonat of lead 
firom eulphtU of baryUSf or carbomat of lime ; garnet from tikt' 
mum : platter of Paris from ioapstone, &c. ; and, among tridi 
in the moist way, how by nitric acid and ammonia, iron pyriim 
n distinguished from copper pyrites ; and how, by acids, sulpkat 
of lime is known from carbonat of lime. As the acids are used 
principally for trials on the effervescence of carbonats, most 
of which form with sulphuric acid, insoluble compounds, we 
should doubt whether sulphuric acid is so advantageously em- 
ployed as the nitric or muriatic, in such cases, on account of 
the clogging of the effervescence by the thick magena, pro- 
duced by a recently precipitated and insoluble sulphat. 

According to our experience, the nitric or muriatic acid, 
diluted with two or three parts of water, is most eligible. 
' With respect to the blowpipe : it is a convenience to have a 
mouth-piece of wood, or ivory, joined to a tube of metal, as 
Mr. Cleaveland recommends ; and some authors direct to have 
' the tube attached to a hollow ball, for the sake of condeMiog 
the moisture of the breath ; but every thing which adds to the 
expense and complication of the instrument will tend to discou- 
rage its use ; we have never found any difficulty in performing 
every important experiment with the common goldsmith's brass 
blowpipe ; and are confident, that, afier the learner has ac- 
quired the art, or knacky of propelling a continued stream of 
air from his mouth, by means of the muscles of the lipe and 
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iihifiliwjifhilr Ui retpintioii proceeds wkhogtemb arrawin eiit 
flifmigh the DOttrilt, be will need no other instrament thatt 
lie eonmiOD blowfMpe. Indeed k is a tmly admirable instm- 
Inent, instaady. giving as the effisct'of wery powerful fiimaoesi 
tiie.heat being entirely .under cwnawnd , the sabject of operaf 
tion and all the changes in full view, and the eipense and 
JNilk <^the instrument being such that every one may possess 
it, and carry it about his person. 

The chapter on the principles of arrangement is worthy of 
ell praise. This difficult subject is here discussed with sue! 
•cleamesBy comprehensiTenesSy and candour, as prove the au- 
thor to be completely master of his subject ; and we are per- 
eoaded, that» on this topic* no author can be studied with 
more adv a nta g e. We forbear to extract,* because the whole 
•bould' be ettentively perused in connexion, and scarcely ad- 
units of abri4gement. We entirely agree with Professor 
0fiieaveland» as we have already said» that the chemical compo* 
•ition of minerals is the only just foundation of their arrange- 
-nent ; that next in importance is the crystalline structure, in- 
duding a knowledge of the primitive form, and integrant mole- 
cule ; and last and least important, m fixing the arrangemenij 
-are the external characters : these last should be only provi- 
sionally employed, where the two first are not ascertained, or 
-the second is not applicable. When the arrangement is once 
made, we 0109, however, and we coomionly shall, in describing 
minerals, pursue precisely the revierse order; the external 
-characters will usually be mentioned first, the crystalline cha- 
racters next, and the chemical last of all. In description; the 
^ttittemal characters are often the most valuable ; if judiciously 
: idected and arranged, they will always prove of the most es- 
sential service, and can rarely be entirely dispensed with. 

With regard to the nomxnclature of mmerals, we feelingly 
• unite with Professor Cleaveland in deploring the oppressive 
. redundancy of synonymes. Few mioerals have only one 
. name, and usually they have several. With Count Boumon 
we agree, that the discoverer of a mineral has the exclusive 
. fight of naming it, and that the name once given should not be 
> changed without the most cogent reasons. What then shall 
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«M 9Kf tf tiPB AtaB Hxet, «f whom, whiMmr #e lipMir tf W 
ftimia^ liwMirmim;, hit acntiBiieHi, hk disco^perfei, 
nrflMrtt' of inth, or tw iiiiiwMiHjr amuifale iM 
ctendel*, wo om nemor tiiiidc wiftoot oeBtuDOBli of Hm 
M f«»peet atid adflriralioii f if on tiuB on j laoiohi wHM 
fcft has oMod to Ao Ktt of lyuu wj to ot, oftwi e»ditnynfc ir t<iy 
Ifiod nottie, derivod p0rlui|Ni AvBi^e lotdkjr or duooMto^tf 
t nuneral, for one professe^j ■ i go M caat, Mt cowioclBi mitk 
Hb obbjeet I9 1 dndo of Ukwi^ 00 tligfati lb«t coiMihiJfc 
liMwiedge of Greek etyndogj, tmd oiai more explaMiioii, ii 
lieeotsaiy to comprehend the co PBe rn qn ; «m1 thos, after dl^ 
il ttnuintv, with respect tomoel reodefi.^irigrto thereadmnfli 
ofoM erhitraty moM lor another. What odvanti^, t&t m 
ftafiee, has gftmrnmUte^ tStadk^ to a- Ine oftea tDbocare^ aai 
itm ofteaer whoUy inriaible, o?^ the «ood aid atane > lahllhi 
whiob ahraya remtnds aa af an iolereituig looaiitf ; hoaril 
fffrooBtne better tbaa amgUe^ mniMM^ tfaaa korwUemde^ wmpU^ 
fate than lmkfU$, or liuMwne thai mpiNr. Some of the iMt 
Haily'li oaaiea aia« hoarerer, yery happilj ebooeo, eapeota% 
where aew diaorhDioationa arere to he eatMiahed, or ermfea 
corrected, or even a redaddant crop of iynonyawa to be aih 
peraeded by a better name. Epid^ ia an uialaace of ^iela^ 
ler, and the new diririooe cff the old jvo^ire famikf into ibar 
apeeiea, mestOype^ itilbit*^ -muUeime^ and ^Aohaite; affmd^ a hmjih 
py instance of the former. It were much to he wiahed, that bf 
the common content of mineralogists, one nomencktore a hwd i 
he universally adopted : Ibr itt oniforaiity ia of mach morar iaf 
portance than its nature. 

In ^xpreming our approbation of the pnadplea of airau| » 
aaeot adopted by Professor Cleaveland, wa have of ^ooiaa 
espoused those ofbisTAauLAR viaw, which is perhaps aa iiam<- 
ly as the state of soience will admit, erected upon a clieiadcd 
basis, like thai of Brongniart, to which it bears a cloae reaea^ 
hiance. SooM of the sul>ordinate parts, we could faava wiihad 
had been arranged in a manner aomewhat different hi tin 
fenus lime, it appears to as better to deactihe the 
oarbonat first ; because, being very abundant, and ita 
ters very clear, it forma a vary convaaiaat point af dapattnae 
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^Akh have lioM.lbr their basiBy.aod ^ome of vhidb^ fra^^m-'. 
Hfrtifly ^m* The 8W«. remark, we, weqU ouike iipoii 
yipt^y «l4;it» qpncwPitant j.pore siliceaoa stoiiaa* . Theve a^ 
fafpa.4o.ipi fi.Jugli adyantag^ io makijoig U^ese nioerali c;Lear\|[ 
liB^wft ftrn|< hefore we proceed to tbqfe , which ^urew^icbinoiQi^ 
ipreg aipd eapeoially whicli are nuich harder^ wofi poaaeu^ the 
dbyuEacteif-of geoas* For example, if a learner has hecome 
a^foaNBiM with quartz^ chalcedonj, flint, opal, chrjs6praie,and 
jip^ier, M wi4 nuch B^ore; eaaily . oomprflhepd the pvpcirioic 
tpgdnoii, te» and diflerent compoaitioB of t9|HU(» sapphire^ 
Vl^eVerqby, chryaobeisyi, and zircon, which we fhonU 
much prefer to see occapying a later, than the &rst place in a 
ti^holajT : itrraagjiBient ; a^d, althoiig^ topaz, hy Ci^ntaining 
fliioiric acid, iqppeajrs to be in aoine. measure assimilated to a%^ 
i^. i^uierp^ ,it is in its characters, so yery diyene Aqm 
tj^ earthy ialts» that we haye fiur reason to oonclpde that th^ 
fluoric add 4oes not stamp the oh ar ftf ter ; and, as. it beam §q 
clofe a resemhb^Dce to the ruby and sapphire, which eyidentl|y 
derive their principal characters from the aipllaceoos earth, 
we perhaps ou^t to infer that this (the topaz,) does so tQ0« 
Indeed Proiessor Cleayeland has snfi^ently implied his own 
igHoionr by giving these minerals, a jyztaposition in hia table^ 
although the same reasons which induced the placi^ of the to-. 
pe^ oezt to the earthy salts, could not haye justified the 
pl^ciog of the sapphire there. On these points we are not» 
howeyer, strenuous ; they are of mpre importance if the worii 
be used as a text-book for lectures, th^n as. a private compa* 
nipn, With respect to. the eompUie^en of Prp^or Cleave- 
hod's tahiilar view, we have carefully compared it with the 
4hwd edition of Jameson's mineralogy ^ and although a few. 
poir.ipecies, or sub-species, and irarieMes have been added,. 
tfngT; art in general of so little importance,, that Professor 
Qleav<daiHl's work cannot be considered as materially defi- 
eieiit.^ and the few cases in which it is so, are muchmore than 
made op by his entirely new and interesting views of Americaa 
waeralogy, to which noi parallel is to be found ii^ any other 
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book, and wlii<;h giye it pecoliar interest to the American, ni 
e?eD to the European, reader. 

In another edition, (which we cannot donht will speedilf 
be called for,) he will of coarse add whatever is omitted in tta^ 
and we should be gratified to see a good article on the aaMasft 
of the «rolites or stones which have fidlen from the ntmoophmi. 
This subject is one« in our view, of high interest ; and altboi^ 
inMtrietneMM it maj not claim a place in a tabular view of mbo^ 
rals, (we must confess, however, tiiat we see no important eb* 
stacle to its being treated of under the head of native irant) 
tiiere can be no objection to its beii^ placed in an 
The fidl of stones from the atmosphere is the most cnriow 
mysterious fact in natural history. 

It may seem perhaps too trivial to remaric, that the 
fion of numbers, referring to the pages, would be d seiioas 
addition to the utility of the tabular view. Very ftw inad- 
vertencies have been observed — the following may be menCioikv 
ed : Jbntniay in the State of New- York, is printed (by a typ^ 
graphical error we presume) Armenia ; and Jlfenectoi, wltaie 
flie menechanite is found, is mentioned as occurring in 6eol» 
land, but it is in Comv^all. 

Authors seem agreed that the black-lead ore is an altered 
earbonat, but they seem not to have been so well agreed as It 
the nature of the blue-lead ore. In the cabinet of Colons! 
Gibbs, there are specimens which appear satisfiMStOrily to illoi- 
trate both these subjects. The black lead is reducible by ths 
blowpipe alone to metallic lead ; there is one specimen in ths 
cabinet referred to, which is blackened on what appears to 
have been the under side, and it looks as if it had been dona 
by the contact of sulphuretted hydrogen gas ; that which wss 
probably the upper part remains unaltered, and is beaotifid 
white earbonat of lead ; this appearance is the more strikiQ^ 
because the piece is large and full of interstices, by which the 
gas appears to have passed through. The blue ore is in laige 
six-sided prisms of a dark blue or almost black colour ; where 
tfie prisms are broken across, they present an unequal q>pear* 
ance ; sometimes they are %wot$ud ; and sometimes slightly, 
and at other times deeply, penetrated by sulphoret of lead, hav- 
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iog the usaal brilliant foliated fracture. The part which looks 
likt «dplniret of lead ia easily reducible bj the blowpipe, but 
not the whole ciystal, as authors appear to imply ; for if that 
part of the crystal which does not present the appearance of 
galena is heated by the blowpipe flame, it is not reduced, but 
ooi^ieab into the garnet dodecahedron, with its colour unal- 
tered : these crystals are therefore phosphat of lead, and they 
ai^ar to be either an original mixture of phosphat and sul- 
phoret of lead, or , the phosphat has somehow in part given 
up its phosphoric acid, and a.8sumed in iifi stead sulphur, per- 
haps from tiie decomposition of sulphuretted hydrogen. 

Professor Cleayeland will, of course, add new localities, ereo 
Ibreign ones, where they are interesting, and domestic ones, 
where they are well authenticated. Among the former, we 
trust he will mention the lake of sulphuric acid contained in the 
crater of Mount Idieone, in the Province of Bagnia Vangni^ in 
the eastern part of Jaya, and also the river of sulphuric acid 
wluch flows from it and kills animals, scorches vegetation, and 
corfodes the stones.* Among American localities, we beg 
leaive to mention beautiful violet fluor spar, and abundant, 
near Shawnee Town, on the Ohio, in the Illinois Territory, 
and galena, of which this fluor is the gangue; — sulphat of 
magnesia, beautifully crystallized, in masses composed of deli- 
eate white prisms, in a cave in the Indiana Territory, not very 
remote from Louisville, in Kentucky ; it is said to be so 
abundant that the inhabitants are reported to carry it away by 
die wagon load ; — pulverulent carbonat of magnesia, apparently 
pure, found by Mr. Pierce at Hoboken, in serpentine, where 
the hydrate of magnesia was found ; — chabasie, agates, chalce- 
dony, amethyst, and analieme, at Deerfield, by Mr. E. Hitch- 
cock ;— 'agates in abundance at East-Haven, near New-Haven, 
in secondary greenstone, like the above-named minerals at 
Deerfield ;— saline springs, covered with petroleum, and emit- 
ting large volumes of inflammable gases, numerous in New- 
Connecticut, south of Lake Erie ; — magnetical pyrites, abund- 
ant in the bismuth vein, at Trumbull, Connecticut ; — very 

« See TUloch't PhH. Mig. Vol. XUV p. 183. 
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beaatiful fioe-grained micaceoua iron, io large masiea oear BeU 
lows' Falls ;— -yellow blende, foliated and beautiful, in Berlin, 
Connecticnt, and near Hamilton College — the latter discoTered 
bj Professor Nojes ; it is in veins in compact limestone ; — ^ced 
Olid of titaniam, often genicalated, at Lejden, in Massachosetts, 
discovered by Mr. £. Hitchcock ; — red oxid of titaniam, in 
Tery large crystals and geniculated, imbedded in micaceoni 
schistns, at Oxford, 20 miles north from New-Haven ;— sili- 
ceous petrifiictions of wood, abundant in the island of Antigua, 
recently brought by Mr. Pelatiah Pent, of New- York ; — sol- 
phoret of molybdena, at Pettipague, and at East-Haddamy Con- 
necticut ; — prehnite abundant and beautiful, in secondary green- 
stone, at Woodbur}', 24 miles north of New-Haven, discovered 
by Mr. Elijah Baldwin ; — black oxid of manganese, in great 
abundance, and of an excellent quality, near Bennington, Ver- 
mont, and plumose mica, in a very fine graphic granite, in a 
hill two miles north of Watertown, Connecticut 

The introduction to the Study of Geologv, deserves a more 
extended series of remarks than it would now be proper to 
make, aAer so full a consideration of the previous parts of the 
work. 

Professor Jameson's elaborate exposition of the Wernerian 
system, is too full, and too much devoted to a particular system, 
for beginners : the sketches of geology contained in Murray's 
and Tbomson^s Chemistry, and in Phillips^s, are too limited, 
although useful : the excellent account of the Wernerian sys- 
tem, contained in an Appendix to Brochanf s Mineralogy, hai, 
we believe, never been translated ; and we need not say that 
Professor Playfair^s illustrations of the Huttonian Theory, De 
Luc's Geolog}', and Cnvier^s, are not well adapted to the pur- 
poses of a beginner ; neither is Delametherie's, nor has it been 
translated. An introduction to geology was, Uierefore, hardly 
less needed than one to mineralogy. Professor Cleavelaad 
has performed this difficult duty with great ability, and has 
brought this interesting branch of science fairly within the 
reach of our students. 

Although adhering substantially to the Wernerian arrange- 
ment of rocks, he has, so to speak, melted down Werner's 
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three classes of primitive, transition, and secondary rocks, into 
OBe class ; and where the same rock occurs in all the three 
dasses, or in two of them, be mentions it in giving the history 
ef the particular rock. This method simplifies the subject 
yery much to the apprehensions of a learner. A rigid Weme- 
Han would probably revolt at it, but the distinctions of Mr. 
Werner may still be pointed out, and, we should think, ought 
to be, at least by all teachers. 

In Mr. Cleaveland's account of the trap rocks, we should 
almost imagine that some typographical error had crept into 
the following paragraph : 

" But io DAodem geological inquiries^ the word trap is usually 
employed to designate a simple minercU^ composed of horn- 
blende nearly or quite pure, and also those aggregates in 
which hornblende predominates. Hence, the presence of bom- 
blende, as a predominating ingredient, characterizes those 
MiNEAALS t« which most geologists apply the name trap,** 

Now, it is not accordant with our apprehensions that trap is 
ever at the present time employed to designate a simple mine' 
ral, nor has Professor Cleaveland himself used it in his tabular 
view, or in bis description of simple minerals. In our view, 
ft is the ckusical word of modern geology, to designate that 
class of rocks in which hornblende predominates, and perhaps 
a few others of minor importance usually associated with tbem. 
It is true, a rock composed of pure hornblende may be called 
trap, but it is not true, vice versa^ that this rock, considered in 
its character of a simple mineral, is called trap. If our views 
are correct, the section which is headed trap or hornblende, 
should be trap or hornblende rocks^ and greenstone should come 
itt as a subdivision, and not form a distinct section. With these 
alterations, and with the substitution of rock in the Jirst, and 
rocks in the second instance, in the paragraph above quoted, 
instead ofminerod and mineraisy we apprehend the view of this 
family of rocks would be much more clear, and a degree of 
eiNifusioo, which learners now experience from the paragraph , 
would be prevented. If we are wrong, we are sure Professor 
Cleaveland will pardon us ; if right, his candour will readily 
admit the correction. 

7* 
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As to the manner in which the work of Professor Cleave* 
land is executed, the remarks which we already made, ha?e 
in a good degree anticipated this head. 

We cannot, however, dismiss the subject without adding, 
that, in our opinion, this work does honour to our countrj, 
and will greatly promote the knowledge of mineralogy and 
geology, besides aiding in the great work of disseminating a 
taste for science generally. Our views of the plan we have 
already detailed. The manner of execution is masterly. Dis- 
crimination, perspicuity, judicious selection of characters and 
^ts, and a style chaste, manly, and comprehensive, are amoi^ 
the attributes of Professor Cleaveland's performance. It hat 
brought within the reach of the American student the excel- 
lencies of Kirwan, Jameson, Haiiy, Brochant, Brongniart, and 
Werner ; and we are not ashamed to have this work compared 
with those of these celebrated authors. In our opinion. Profes- 
sor Cleaveland's work ought to be introduced into alhour schools 
of mineralogy, and to be the travelling companion of every 
American mineralogist 

We trust that all cultivators of mineralogy and geology im, 
this country, will willingly aid Professor Cleaveland in en* 
laiging his list of American localities for a second edition ; anA. 
we hope that he will repay them, at a future day, by giving^ 
us a distinct treatise on geology, with as particular a delinea* 
lion as possible of the geological relations of the great Nortlm 
American formations. Mr. Maclure has, with great ability^ 
sketched the outline ; but much labour is still needed in 
up the detail. 



Art. III. JSTew Locality of Fluor Spar^ or Fluat of lAmty 
and of Galena, or Sulphuret of Lead. 

M.R. JOSEPH BALDWIN, formerly of Connecticut, now 
residing near Shawnee Town, in the Illinois Territory, has 
given us some interesting specimens of fluor spar. They are 
found not far from Shawnee Town, on the banks of the Ohio, 
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and a few mile« below where the Wabash joins the Ohio* 
The flaor forms the gangtie of a lead vein, and we have pieces •• 
in which the lead and fluor are intimately blended. The lead 
ore is the common galena, or sulphuret, with a broad, foliated, 
or laminated fracture, and a high degree of metallic splendour. 
We reduced it to the metalhc state, and it yielded a l^ltge pro- 
duct of very soft lead. On dissolving it in nitric acid, and ap- 
plying the muriatic acid till precipitation ceased, the precipi* 
tate formed was all redissolved by boiling water ;^ nor, when 
submitted to cnpellation did the lead leave any thing upon the 
cupel. We, therefore, conclude that it contained no appre- 
ciable quantity of silver. It is said to be very abundant at 
Shawnee Town. 

The fluor spar is very beautiful. Its colours, chiefly, 
very deep purple and violet ; but still highly translucent ; one 
specimen was entirely limpid. Both kinds, when thrown in 
coarse powder, on a red-hot shovel, in a dark place, phospho- 
resced, and the violet specimens very beautifully. Of the 
Tiolet kind, we have a specimen nearly as large as a man's 
fist, which is perfectly pure and sound, and appears to have 
been a single crystal ; the natural faces and angles were un- 
fortunately obliterated by grinding on a common grindstone. 
We have others which are decidedly crystals of perfect regu- 
larity ; cubes, and passages between the cube and octahedron. 
In some of the specimens, the disposition of colours, and the 
transmission of light is such as to show very clearly that the 
octahedron lies in the centre, as the nucleus or primitive 
form. 

The size and beauty of the specimens, and the reported 
abundance of this mineral near Shawnee Town, (provided 
there is Ao mistake in the case,) clearly entitle this to be con- 
sidered as the most interesting American locality of this beau- 
tiful mineral. Measures have been taken to investigate the 
subject more iiilly, and to obtain a supply of specimens. 

Q^artz crystals appear to abound at the same place, besides 
▼arious other minerals. 
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Aet. IV. Carbonate of Magnesia, and very uncommon 
Amianthus, discovered near ^ew- York. — Extract of a 
letter from Mr. James Pierce to the Editor. 

J^eW'York, May 18, 1818. 

DEAR SIR, 

X FORWARD yoa specimens of Ktraiv and rose-coloured 
amianthas I recently met with on Staten-Island, which I de- 
tacbed, in strips, from a rock ; it not appearing, as is usual, is 
▼eiiN. It breaks ap like flax, and may be spun and wove 
without the aid of moisture ; and in respect to tenacity, flexibi- 
lity, and length of fibre, it may be considered the best found in 
this country, and perhaps equal to any hitherto discovered. 
Staten-Island exhibits many minerals worthy of examination. 
1 subjoin, as requested, the following geological descrip- 
tion, &c. 

Hoboken, where I discovered native carbonate of magnesia, 
18 situated opposite the city of New- York, on the western or 
New- Jersey bank of the Hudson. It is a primitive, insulated 
elevation, with a nucleus of serpentine ; the ground gradually 
descends in every direction except on the river side, where 
mural precipices of serpentine rock are observed, extending 
about 100 rods paraUel with the water, and elevated from 60 
to 100 feet above its level. The carbonate of magnesia I found 
in horizontal veins of near two inches in breadth, and of un- 
known depth, in a midway region of this serpentine ledge ; I 
extracted a considerable quantity with a spoon. When first 
taken out it was soft, white, and very slightly adhesive, from 
a little moisture ; but, when dry, fell to powder withoot fric- 
tion. The nature of the mineral I conjectured as soon as 
seen, and treated it with diluted sulphuric acid, in which it 
entirely dissolved with efifervescence, forming a bitter fluid, 
and leaving no sediment. Upon evaporation, well-defined 
crystals of Epsom salts were formed. It difiiers little from the 
manufactured carbonate of magnesia of the shops ; but is 
rather a super than a sub-carbonate. It has been analyzed by 
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Professor MitcbiU, who foand it ezclasively composed of iini|^i 
nesia and carbonic acid. Carbonates of magnesia, hitherto 
discovered, have been, I believe, foand impure, and in a 9Mt 
of rock, requiring chemical process to render them service- 
able ; this is, perhaps, fit for immediate use. When I first 
mentioned the discovery to mineralogists, thej were incredu- 
lous, supposing it did not natively exist in this state, but I con- 
vinced them by uniting it with sulphuric acid. 

REMARKS. 

The specimen of amianthus, referred to in Mr. Pieic6*t 
communication, is uncommonly beautiful. The fibres measure 
12 and 15 inches in length, and are as sofl and flexible as fine 
human hair. 

It will be remembered, that in the rocks at Hoboken, Dr. 
Bruce discovered the hydrate of magnesia, or magnesia com- 
bined with nothing but water, in the proportion of about 70 
per cent, of magnesia. This discovery gave a new and inter- 
esting species to mineralogy ; it is now admitted in the sys- 
tematical works on mineralogy. 

Mr. Pierce's discovery is not less interesting ; and we pre- 
sume he will be deemed correct in the opinion, that pure na- 
tive carbonate of magnesia has not been discovered before. The 
serpentine of Hoboken, then, is memorable for afibrding these 
two new species. 
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Art. V. Native Copper. 

Xn Brace's Journal, (Vol. L p. 149.) mention is made of a 
remarkable piece of native copper, ^ found near New-Haven 
many years ago, and weighing about 901bs. 

We have now to add, (and the fact is, indeed, mentioned on 
our authority in Cleaveland's Mineralogy,) that another piece 
has been recently found half a mile west of the Hartford turn- 
pike road, opposite the town of Wallingford, and twelve miiea 
from New-Haven. It was turned up in ploughing to repair a 
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road. The country is of the secondary trap formatioD, and the 
' rocks, at the particular place, are the old red sandstone of 
Werner, which here occupies the plains, and runs under the 
trap. The piece weighs almost six pounds ; it is heaatiful 
virgin copper, with rudiments of large octahedral crystals of 
native copper upon its surface, which is more or less incrusttd 
with green carbonate of copper and ruby oxid, very much 
resembling that of Cornwall : the ruby oxid is particularly 
remarkable in the cavities of the piece. 

As it was found within three or four miles of the place 
where the large piece of ninety pounds weight was discovered,^ 
and as copper is known to exist in many places in these hilli, 
the facts should be kept in view, and may lead to something of 
importance. 



4^T. VL Petrified Wood from Antigua. 

J. HE mineralogy and geology of the West-India islands has 
been, as yet, but little explored. The scientific world has, 
however, been favoured with some interesting articles from 
the pen of Dr. Nugent ; and we are informed that he has de- 
scribed also the geology of the island of Antigua. We have 
recently become acquainted with one interesting locality of this 
island, and without waiting for Dr. Nugent's account, (which 
we believe has not yet^ reached this country,) we shall lay it 
before our readers. 

We are under obligations to Mr. Pelatiah Perit, of New- 
York, for a collection of specimens of siliceous petrifactions of 
wood from Antig^ua. Their characters are indubitable ; the 
distinct ligneous layers corresponding with the annual growth, 
the medullary prolongations, the knots formed by branches, 
the cracks and the bark, are all distinctly visible. Some of 
the pieces are ponderous portions of large trees. 

As to the aiinenUizing matter, it is evidently siliceous, and 
the specimeos are principally the holzstein of Werner : crys- 
tals of quartz are apparent in the cavities : some parts are 
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agidised, and veins of chalcedony occasionally pervade the 
finorea : they are not impreasihle by steel, and give fire with 
it According to the information of Mr. Perit, they are scat- 
tered over the surface of the Island of Antigua, with a profusion 
hardly less than that which Homeman observed of the same 
mineral during his travek over the eastern part of the greift 
African desert. 

It is much to be wished that our numerous intelligent navi- 
gators and travelling merchants would, in imitation of this and 
of a similar example, mentioned below, bestow some share of 
their attention on the natural productions of the countries 
which they visit. In this way they might, on their return, 
render very essential services to the science of their own 
country. 



Art. VII. Porcelain and Porcelain Clays. 

X HROUGH the kind offices of a friend, we have been fur- 
nished, from one of the great porcelain manufactories in the 
vicinity of Paris, with a series of specimens, to illustrate the 
beautiful art of fabricating porcelain. The specimens begin 
with the raw materials, and exhibit them in all their principal 
stages of advancement up to the perfect vessel, including the 
materials for the glazing, and the colours for the painting and 
the appUcation of both. At the request of the manufacturer, 
throogh whose liberality we were indulged with so interesting 
a gratification, we transmitted to Paris various specimens of 
American porcelain clays. This gentleman has caused them 
to be fubjected to trials in the porcelain iomaces, and he finds 
^at some of them are equal to the French porcelain clays, antf 
some are superior. As our specimens were all labelled with 
the names of the places, in this country, from which they were 
obtained, we hope soon to learn where to look for porcelain 
clays, equal or superior to those celebrated ones from which 
the superb French porcelain is manufactured^ 
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As this subject is one of much practical importance to tbe 
rising arts of this country, and as much interest has been 
excited in Paris concerning our porcelain clays, we should feel 
greatly obliged by the transmission to us of any specimens of 
American porcelain clays, with memoranda of the place, the 
quantity, the depth at which obtained, the difficulty of obtahi* 
ing, and, generally, all the peculiar circumstances. We wiH 
take care that their value shall be ascertained, if they appear 
promising, and a proper return shall be made to the pitH 
prietor. 

To those of our readers who may not be familiar with this 
subject, we would however take the liberty to remark, that 
porcelain clays generally arise from the decomposition of gra- 
nite, and particularly of that kind which is denominated graphic 
granite, and which abounds with feldspar. It is, therefore, in 
the primitive countries that we are chiefly to expect them — 
such as New-England, and part of the high country of the mid- 
dle and southern states. 

It should be observed, that if a clay, otherwise apparently 
good, burns red, it contains iron, and is unfit for porcelain ; 
although it may serve well enough for more common and coarse 
earthenware. 



Aet. VIII. ATative Sulphur from Java. 

JL HROUGH the kindness of Mr. I. Huntington recently re- 
turned from Java, we have received from that Island some fine 
specimens ot native sulphur. They are very pure, of ao 
orange yellow, slightly shaded with white, and occasionally 
with red ; some of the cavities are lined with delicate crystals. 
What gives them particular Interest is, that they are believed 
to be from that '' large, and now nearly extinct, volcano, 
about sixty miles from the town of Batavia, at the bottom of 
which (of the crater) lie large quantities of native sul- 
phur, even many hundred tons." It is in the crater of this 
volcano that the famous lake of sulphuric acid exists, andfitNn 
which it flows down the mountain, and through the country 
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below, a river of the same acid. (See Tilloch's Phil. Mag. 
Vol. XLII. p. 182.) It is a most curious phenomenoo, and we 
believe entirely without a parallel. Another river, called the 
White River, unites with this some miles below its origin : this 
river, which is so called from the turbidness of its waters, is 
salutary to men and animals ; fishes live in it, and vegetation 
is nourished by its waters ; but aAer the junction it becomes 
clear ; the acid dissolving the earthy particles which disco- 
loured it, and it now becomes fatal to living beings : kills the 
fish, destroys the vegetation, and corrodes the stones in its 
channel. This remarkable river flows from Mount Idienne, 
in the province of Bognia Vangni, in the eastern part of Java. 



Art. IX. Productions of JVitrU CavCy in Virginia, 

W £ are indebted to the Reverend Elias Cornelius, and to 
Mr. John H. Kain, for a very interesting collection of the 
calcareous incrustations of Wier'sCave, in Virginia. 

The stalactites, and stalagmites, and various incrustations, 
are of uncommon size and beauty. Some of the stalactites 
have a delicate whiteness, and a brilliancy arising from their 
crystallized structure, which, with the regularity of their forms, 
give them a fair title to rank with those of the famous caverns 
in tl^ Peak of Derbyshire, in the island of Antiparos, &c. 

In these stalactites, the structure is most remarkably distinct, 
both in the fibrous and concavtice lamellar form. In this col- 
lection were observed many forms of the crystallized hard car- 
bonates of lime, of Count Bournon. 

For a description of the cavern from which these speci« 
meDS came, we refec to the succeeding memoir, by Mr. 
fCaiD. 
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Art. X. Remarh on the Mineralogy and Geology of 
the Norihweitem part of the State of Virginia^ and 
the Eastern part of the State of Tennessee. By Mr. John 
H. KaiNi of Tennesiee. 

X HE most promineDt as well as the most beaotiful feature 
of this country, is that succession of mountaiu and valley, ridge 
and vale, which we meet with io traversing its surface. The 
grand range of Alleghany mountains enters Virginia ahout the 
39th degree of north latitude ; and, pursuing a southwestern 
course, spreads out upon the east end of Tennessee, and ter* 
minates near the southern boundary hue of that state, in the 
Alabama t^^ritory ; and about the 34th parallel of north lati- 
tude. In this view are included the Blue Mountains, the 
North Mountains, the Alleghany, (properly so called,) the 
Cumberland, Clinch, Iron, and Smoky mountains, together 
with a variety of smaller au>untains, spurs, and ridges, all mo- 
ning parallel to each other, from the northeast to the soutl^ 
west ; and all, I believe 1 may say, covered with forests, and 
presenting to the eye of the naturalist a most interesting field 
for speculation and improvement. 

With a few exceptions, the geologist meets with none of 
those remarkable appearances which indicate the changes and 
convulsions which have been wrought by time, the greal 
enemy of nature. Occasionally we are presented with a view 
of a sublime precipice, formed by a section which a riter 
appears to have made for itself through an opposing moantun ; 
and the large masses of ruins, which lie scattered around rack 
a place, seem, to the imagination of the solitary traveller, the 
historical records of commotions, awful even in retroepect 
Most commonly, however, the mountains seem to have lain 6r 
ages in undisturbed repose ; and the streams of water, whm 
they have crossed them, have sought an easy passage throiqi^ 
the ravines, which do not so ofien divide a mountain, or ri^» 
at right angles, as wind between the ends of two oppoMif 
spurs, whidi pass each other, gradually declining intn Ikft 
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champaign country at their mutaal hase. Through this whole 
extent of country we rarely meet with any remarkable falls 
of water ; the obvious reason of which is, that the rocks are 
so soft that they are easily worn down to the level of the beds 
of rivers. But shoals, or shallows, are frequent, and are 
formed by beds of rounded sandstone, spread out into a broad 
base, oyer which the water often rushes with no small violence 
and noise. 

The mountains are generally, though not always, sterile, 
and produce nothing but forest trees ; but the valleys are, 
with hardly an exception, rich, and productive of every variety 
of *' grass and herb yielding seed, and fruit-tree yielding fruit" 
Nor are they less favoured in the mineral kingdom ; possess- 
ing the greatest abundance of all the most useful and neces- 
sary minerals* of which we shall now proceed to speak in 
order. 

All the country, included under the boundaries mentioned 
above, vrith the exception of some primitive ranges of moun- 
tains on the southeastern side, is apparently traruition. This, 
it will be seen by a reference to Mr. Maclure's excellent map, 
will extend the boundary of his transition class considerably 
further northwest, and make it include Cumberland Mountain 
and all East Tennessee. This would be evident from com- 
paring the northwestern part of Virginia, which Mr. Maclure 
has included in his transition tract, with all East Tennessee. 
Every mineralogist must observe the identity of the minerals 
of the two countries, as well as that of their' stratification and 
general formation. The limestone in the valleys, and the 
sandstone on the mountains lie in strata which make an angle 
of froBi f5 to 45 degrees with the horizon. The limestone 
bears the impressions of shells, but rarely, if ever, of vegeta- 
bles, and contains beds of homstone, but not of flint, or what 

^ can property be called flint. 

I The rock which lies in the lowest valleys, and often rises 
into pretty high hills, and is seen forming bluffs on the banks 

^ of die rivers, is lime$i<me : it is of a dark blue, approaching to a 
gray, as it is exposed to the air, and often appearing quite 

^ white. Its fracture is compact in one direction ; in another it 
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18 more or less slaty in its stmctare. It is interspersed will 
veins of the crystallized carbonate of lime, more or leas pe^ 
feet, and of a pure bnt opaque white. Another variety of thii 
limestone, not so abundant, is that which is white and red, 
having the white and red spots intimately siiogled. Its atroc- 
ture is similar to the other kind. 

Lyicg in beds of this limestone, parallel to, and imbedded io, 
its strata, is a stone, which, from its globular form, its bardnett, 
and its colour, has been usually mistaken for flint. On com- 
paring it with the flint of chalkbeds, we And it much leas Iras* 
lucent, its c<^our darker, and its hues duller ; and its roog^ 
and irregular fracture, compared with the easy, smooth, ail 
conchoidal cleavage ai the true flint, decides it to be bora- 
stone. It is found, also, forming considerable distinct beds oa 
the hills ; and is seen in detached pieces, and irregular ptb- 
bles, covering many of the ridges. 

Alternating with the beds of limestone, and possessing As 
same formation, is a soA elay $UUe. Soapstone is found in it. 

As soon as we ascend the mountains, we meet with a sla^ 
sandstone of various compactness, as it possesses more or lesi 
iron, oAen forming an excellent iron ore. A variety of thii 
iron ore has been lately turned to a good use, in the manu&e- 
ture of a red paint, near Knoxville, Tennessee. Difiiereat 
varieties of this sandstone possess different qualities. Itii 
converted, by the inhabitants, into millstones, grindstones, and 
whetstones. Interspersed among the sandstone of the moon- 
tains we often And very beautiful and interesting specimens of 
hornstoncs, assuming a resemblance to all the siliceMS 
stones, from the chalcedony to the jasper. In this exiensava 
range of mountains, many other minerals exist, of which we 
shall treat more particularly hereafter. The limestone, slate, 
and sandstone, as far as the writer's knowledge extends, so ta 
speak, /orm the country ; the limestone and clay slate dippiBf 
under the sandstone. Gypsum, coal, sulphate of barytes, ftc' 
are found in these, and we shall now speak of their localitiea* 

Gypsum, — This valuable mineral production exists in Wiik* 
ington County, Virginia, 20 miles north of Abingdon, in tka 
vicinity of Saltville. It is similar, in every respect, to thi 
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p]«iter of NoFa Scotia, aod doFoted by the farmen of that 
ptrt of Virginia, and Tennessee, to similar purposes. 

Cod is said to exist in immense quantities in the Cnmber- 
berland Mountain. A bed of it is wrought near Knoxville, 
Tennessee. It is of an excellent quality ; but wood is so 
abundant that it is used only in forges. 

Sulphate of BaryU$. — This mineral is found in Bottetourt . 
County, Virginia, near Fincastle ; and in Sevier County, 
Tennessee. 

Hard Carbonates of Lime. — Stalactitical concretions abound 
in all the caves so often described as existing in this country. 
Those of Virginia are more perfectly crystallized than those 
of Tennessee. Under the head of hard carbonates should be 
mentioned an extensive bed or vein in Montgomery County, 
in the State of Virginia, near the seat of Colonel Hancock. 
It appears to have been formed in a chasm, in the common 
lioiestone oi the country, by a calcareous deposition which 
resembles, exactly, in all its characters, the calcareous con- 
cretions which are found forming in the caves of the country. 
The whole bed may, in fact, be regarded as a cave which has 
b^en filled up in the progress of time, by this curious pro- 
cess. Its width is various, from two feet to ten, or more, ex- 
tending along the side of a very steep ridge, for at least 60 
yards, and it is said to be continued seven miles farther. 

The siliceow carbonate of lime may be worth distinguishing 
from the common limestone. It is found in a bed near Colo- 
nel Hancock's, and was supposed to be gypsum. It pbospo- 
resces beautifully ; it is white, and confusedly crystalline in 
lis structure , and much harder than the common limestone. 
Indeed the limestone generally, on the east of the Alleghany, 
is somewhat harder than that on the west. 

Leoil.— There are several localites of this mineral. A mine 
of it 18 wrought near New River, 15 miles from Wythe, Vir- 
ginia. Another locality of the ore of lead is said to have been 
discovered in Granger County, Tennessee, on land belonging 
to General Cocke. It exists also, very near the surface, on 
tte plantation of the Rev. Mr. Craighead, near Nashville ; 
which, however, is out of our boundary. 
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Other metallic ores are said to have been found among these 
mountains, and particularly those of gold and silyer ; but the 
accounts are vague and nncertain, and not to be credited. 

The numerous Cava of this country present attractioBi 
to every the least curious traveller, and, in an eminent de- 
gree to the mineralogbt. They are crevices, or laifi 
chasms, probably worn in the rocks by the passage of water. 
This will, at first view, perhaps appear a bold assertion ; bat 
if it be recollected that they occur only in limestone, which ii 
a soft rock, and (under certain circumstances,) soluble in 
water ; that the rocks bear every mark of having been wom 
by water ; and that streams of water are always found ia 
them, it will not appear an improbable hypothesis. It is by 
no means difficult to believe that a stream, after having won 
such a chasm as a cave presents, in the solid rock, may have* 
found another channel ; and, forsaking the old, have left 
room for nature id display some of her most beautiful works. 
A description of one of these caves will be a description of 
all ; and we shall select Wier'^i Cbve, in Rockingham Countj, 
Virginia, as it is the most curious of any with wluch wt 
are acquainted. 

The entrance of the cave is narrow and difficult. When 
the cave was first discovered, the passage into it was impeded 
by stalactites, which bad formed perpendicular columns acroM 
it ; but these are now removed. As we advance, our course 
is at first horizontal, but we soon descend fifteen or twenty feet 
by a ladder, and find ourselves in a large echoing cavern. Sit- 
lactites of a silvery whiteness are suspended from above, and 
pillars of stalagmites are rising around us. Ledges of rocks 
form our floor, and the uneven walls are incrusted over with 
a beautiful brown spar, which is sometimes suspended from 
the canopy in thin, shining, and translucent sheets. In passing 
on over the rugged rocks of our pathway, our attention is divi- 
ded between a care for our safety, and an admiration of the 
surrounding beautiful wonders. 

Proceeding on through a narrower crevice in the rocks, we 
are soon introduced into other apartments, differing in shape 
and size from the first, but resembling it in the irregularity of 
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iti walls, floor, and covering, aod in the calcareous incrasta- 
dons and concretions, which, assuming a thousand fantastic 
ihapes, and displaying a sparkling lustre, the more yiyid as the 
lif^t is Stronger, give to this whole grotto the power of charm- 
ing every beholder. 

The cave is a mile and a half in extent, and extremely irre- 
$o1ar in its course and shape. Its perpendicular height varies 
from three to forty feet, and its breadth from two to thirty. Its 
lividing branches are numerous, forming a great variety of 
ipartments. The blue Uhiestone appears frequently enough 
to satisfy us that it is the groundwork of the whole ; but it is 
ilmost every where covered with incrustations of the hard 
nrbonates. These hang from the arched vault above in clus- 
^rs, and oflen reach the ground, forming massive columns. 
Stalagmites again rise from the floor like so many statues : the 
rregular sides of the ledges of rocks are often incrusted over 
irith white crystals of the carbonate of lime, and have the ap- 
[»earance of banks of salt : at times we seem to walk on dia- 
mond pavements ; again our foot- way is of rounded pebbles, 
ind seems the bed of a river which had deserted its chanueU 
Dften we pass small streams of water ; and the water is con- 
tioaally dripping from the ends of the stalactites, the echoing 
loand of which, when it drops, forms the only interruption to 
the profound silence which reigns throughout the cavern. 

To give an idea of the diversified shapes which these con- 
cretions assume in the progress of their formation, (and they 
are constantly forming,) would be impossible. Suffice it to 
lay, that there is scarcely any thing on earth to which they 
may not be supposed to form a resemblance ; and yet, in fact, 
they are unlike any thing but themselves. 

It is generally known that the earth in these caves contains 
the nitrates of lime, and potash, and other salts. The nume- 
rous caves which have been found in the Cumberland moun- 
tains and other parts of Tennessee, have been very productive 
of the nitrate of potash. In the investigation of the causes 
which have given origin to these salts, it may be recollected, 
that wild animals burrow in these caves ; that when pursued 
by the hunter, they make them the places of their retreat, and 
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probably die there ; that the aborigines have made them a place 
of barial ; and that the streams of water which flow through 
them ID wet weather, carry with them not only great qaantitief 
of leaves, bat many other vegetable productions. 

The natural bridge is celebrated as one of the greatest cari- 
osities of the world. Viewed by a geologist, it would probt- 
Uy be considered as a cave (so to speak) unroofed in all bat 
one place. It seems improbable that if the ravine bad been 
made by a convulsion, which had split and separated the rock 
to the distance of Gdj or sixty feet, any part of it, and partico- 
larly so large a mass as that which forms the bridge, shooU 
have been left, without exhibiting any marks of violence. Tbe 
rock is limestone. It is known that this rock wears away 
rapidly under the attrition of water ; and the supposition does 
not appear improbable, that, in the lapse of ages, so large t 
creek as that which flows below the bridge, may have worn m 
deep a ravine as that which now strikes us with so much 8a^ 
prise. In short, may not a cave have been originally formal 
where the ravine is now, and the pending portion of it haft 
fellen in at every place except that which now forms this cele- 
brated natural curiosity ? 

Mineral Sprites, — The mineral springs of this region an 
numerous and diversified. Chalybeate springs are promisca- 
ously scatterod over the whole of it ; and springs impregnated 
with sulphuretted hydrogen are quite common. Salt springi 
and licks are found more in the western than the eastern raoga 
of mountains. That which was first wrought by William King, 
is well known. The salt here is associated with gypsum. la 
the same range of mountains, farther to the southwest, there 
are now several other salt-works, and also one to the west, oa 
Goose Creek, in Kentucky, which has been very productive. 

The Warm Springs. — These springs are situated in a country 
which presents many attractions to the travelling geologist ; 
and much light, it is hoped, will yet be thrown on the geology 
of our country, by a more minute and accurate examination of 
it than has yet been made. 

The warm springs ooze through the sand on the south bank 
•f the French Broad river, in tbe mountains which divide the 
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itate of Tennessee from her mother state, about the 36th 
jiarallel of latitude. The temperature of the water is about 
^5^ of Fahrenheit. 

On the opposite side of the river from the springs is a geo- 
ogical curiosity. A limestone rock is seen dipping under the 
laodstone which forms the country. Limestone is nowhere 
ibe to be seen within six miles of this place. In this lime- 
(tone rock is a cave, similar to others already described. 

PaifU RodCf in the vicinity of the Warm Springs, is interest- 
nig oo many accounts. It is a bold precipice on the bank of 
Prench Broad river. At this place the river passes with a 
rery rapid current directly across the course of a mountain, 
rhich terminates abruptly, and forms the precipice on the 
lorth bank of the river. On looking at the rock, the opposite 
md of the mountain, and the ruins around it, the mind is in- 
leosibly carried back to the contempiatioo of some dreadfiil 
commotion in nature, which probably shook these mountains to 
heir bases. 

The rock is composed of a clay'date ; and it is here again 
•emarkable, that this stone is not to be seen in any other place 
iritfain some miles. It has received its name from some red 
paintingB, (probably left on it by the Indians,) wjiich bav^e the 
qpipearance of hieroglyphics. 

To conclude. It will be seen from the above observations^ 
ihat this country presents a vast field of most interesting 
research, and claims the attention of every traveller who is 
interested at all in geological inquiries. If what has been said 
will at all contribute to the enlai^ment of the general stock 
of our knowledge on these subjects, the writer will be much 
gratified ; and it is his sincere wish, that the accuracy of his 
lemarks may be tried, and his mistakes correctedf by the 
researches of succeeding travellers. 
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Abt. XI. Notice of Professor MitchiWs Edition af 
Cuvier^s Essay on the Theory of the Earth. 

X. HE American scientific public are under obligations to 
Professor Mitchill for bringing this book within their reach. 
It is one of the most eloquent, impressive, and instructive 
works 00 this grand but obscure subject, with which the wortd 
has ever been favoured. The reader is no sooner dram 
within the current of Cuvier's eloquence, than he is bona 
along ahnost without the power or wish to escape. It if 
believed there are few intelligent and enlightened perK»i, 
whether geologists or not, who would fail to be gratified by a 
book which secures the understanding by a strict course sf 
reasoning from ^ts, and delights the taste by a style bol4 
terse, and lucid, but at the same time rich and flowing. ,4 

The analysis of this work has been ably performed is 
Europe, and there is, therefore, the less necessity to attenpt 
it here. While we take the liberty thus to recommend it, ws 
do not hold ourselves strictly bound to the admission of every 
one of CuYier*s doctrines ; and might, perhaps, wish that in a 
few instances he had been somewhat more explicit, or some- 
what more qualified. 

The additions by Professor Jameson, of Edinbui^, are 
yaluable and interesting, and are retained in the present 
edition. 

Those by Professor Mitchill will be perused with pleasure 
and advantage. The learned author has assembled, in OM 
yiew, a great mass of (acts, partly resulting from his own 
journeys and observations, and partly deduced from other 
respectable sources. We have no doubt that^ most of these 
facts will be considered by the scientific world as very interest- 
ing, whatever views they may entertain of the conclustoos 
built upon them. The author has occupied himself principal^ 
upon those portions of the United States, which, by the organ- 
ized remains both of animals and vegetables, with which they 
more or less abound, exhibit the most decisive and intereating 
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•?idence of changes and catastrophes, whose history is to be 
sought in the memorials entombed in the strata themselyes. 

We gi?e no opinion regarding the theories of Professor 
Mitchill, not intending to review the work, but merely to aidt 
as iar as in onr power, in drawing the public attention to the 
interesting subjects about which it is occupied. 

If we have any remaric to add, it is, that an adherence to 
the technical precision with which most rocks are at the pre- 
sent day described, appears desirable in mineralogical and geo« 
logical descriptions. When in the valuable additions before 
Q8 we read of schorl rock, we gain only the idea of a rock con- 
taining that mineral ; but .as it occurs occasionally in several of 
the primitive rocks, we are at a loss which is intended ; we 
believe it never forms a rock by itself. So with the slate 
locks ; there are several varieties of them — mica slate, day 
date, greenstone slate, &c. besides some subdivisions ; and th« 
mere word slate, does not always give us the precise idea. 
Bat we are aware that, in the present case, it was less in view 
to go into all the details of geological description, than to give 
a view of our oi^nized remains and of their supposed origin. 



Abt. XII. JVbttce ofEatofCi Index to the Oeology of the 
Northern States^ with a Transverse Section of them from 
CatshU Mountain to the Atlantic. 

JL HE extensive collection of facts in this little book of fifty- 
tMir pages, is creditable to the author's industry and discern* 
meiit : he informs us that he has travelled 1,000 miles on foot, 
wUle investigating the geology of the district concerning which 
he baa written. This district is certainly interesting, and 
every attempt to diffuse correct information concerning it, 
deserves encouragement. Mr. Eaton's account of the regions 
he has explored, has every mark of verisimilitude ; and we 
commend his efforts to diffuse geological information, by short 
courses of lectures, in different towns. In his arrangement of 
rocks> he has deviated from Werner — has adopted some views 
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•f Bakewelly and some of his own. Werner's arrangemeot of 
rocks has, ondoabtedlj, its imperfectioDS and its redandancies ; 
and yet it may be questioned how far his system has been 
iWly improved by its different emendators. If Werner, bj 
mentioning argillaceoas schistos only in the primitive class of 
rocks, left us to dispose of it where we might, when we fiodit 
at one time covering or suistaining anthraite, with impressfooi 
of ferns, and at another with impressions of fish and Tegeta- 
bles, and in contact with bituminous coal ; still those who, with 
Mr. Eaton, throw argillaceous slate into the transitioo class, snd 
omit it in the primitive and secondary, embarrass us. with so 
equal difficulty ; for we find argillaceous slate in contact, snd 
alternating with, mica slate, and without any impt^essions of 
' organized bodies, when we most, without a doubt, call it pri« 
mitive. 

Thi^ is the fact vrith the clay-slate of the Woodbridge hilll, 
near New-Haven, which is primitive ; that of Rhode-Islani, 
with anthraite, is transition ; and that at Middlefields, west of 
Middletown, with impressions offish, is secondary. Slate thai 
appears to belong to all these three great classes of rocks. 

As to the metalliferous limestone, we do not so much objed 
to the introduction of this term by Bake well, although it ap- 
pears to us quite as well to say that certain limestones, those 
of the transition class for example, are metalliferous. But ii 
Eaton correct in referring such limestone as that of which the 
New-York City Hall is built, to a metalliferous class ? Is not 
that limestone decidedly primitive? The fact mentioned of 
its containing pyrites, hardly proves it to be metalliferooi ; 
since most rocks contain more or less of pyrites. Some other 
remarks, of less importance, we might add, but we prefer con- 
cluding by recommending this tract to the perusal of those who 
wish for information respecting the geological structure of 
New-England ; and we think that Mr. Eaton is seriously 
aiding the progress of geology in the interior of New-En^and. 
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Art, XIII. Notice of M, Brongniart on Organized 

Remains. 

X HIS distingaished mineralogiflt, so adfantageontly known 
by his excellent work on mineralogy — his researches, in com- 
pany with Cavier, into the subterranean geography of the 
enTiroot of Paris, and his superintendence of the great poroe^ 
lain manufactory at Sevres, is enterprising an extensive col- 
lection of organized remains. 

Through Professor Cleaveland, we have received from him 
the following 

NOTICE 

Qmceming the fnethod ofcoUecttng, labelling^ and iransmitHng 
specimens of fossil organized bodies^ and of the accompasnifing 
rocks f solicited by M. Brongniart. 

The study of fossil organized bodies, appears to be of the 
utmost importance in determining the relations of different 
formations, one of the principal objects of geology. 

In order more effectually to appreciate the value of this 
method of investigation, it is necessary to multiply observa- 
tions — to endeavour to render them exact and precise«-«nd 
especially to make them upon a general plan. 

M. Brongniart has been long occupied in such researches. 
The essay published by M. Cnvier and him, upon the geology 
of the environs of Paris, has afforded an example of their use. 

He has laboured, since this period, to apply this method to 
other formations, which contain the relics of organized bodies ; 
hot he stands in need of much assistance, and he presumes to 
ask it, not only of naturalists, but even of all persons interested 
in the sciences. By means of the following instructions, he 
endeavours to avail himself of the kindness of persons the least 
conversant in the discrimination of fossils. 
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1. To collect all the foMil orgaoized bodies which can be 
obtained ; especially the distinguiihable impressions and remaint 
of vegetables from coal countries, and beds of wood coal and 
others. The shells^ crvstacece, madrepores^ fishtSy &c. llii 
not necessary that these bodies should be either large or entire, 
but they most be sufficiently characterized to be capable of 
being recognized. 

It is useless to transmit large unmeaning pieces, which are 
recommended only by their size — such as large ammonites— 
large madrepores — large pieces of petrified wood — fragments 
of the one, or small individuals of the other, are oflen suffideot 
We may avoid also collecting the inner moulds (** des moolei 
interieurs'*) of shells, because they are almost invariably 
iBcapaUe of being recognized. 

2. Petriftctions, isolated and detached from their rock, are 
the most convenient in the determination of species ; but when 
they cannot be separated from the rock, we need not hesitate 
to send them engaged : it is sufficient if a portion large enough 
for discrimination is visible. 

Among shells, those are preferable which have the mouth 
or hioge in yiew ; among madrepores, those on whose sor&ce 
the figures (les €toiles) are distinguishable ; among vegetables, 
those whose leaves are distinctly expanded, (expalm^es.) 

3. Upon the objects transmitted it is desirable to have, at 
least in part, the following notices : 

1 . The exact place from which the object comes : this if 
the most important circumstance, and the easiest to obtain. 

2. The kind of formation in which it is found, and a speci- 
men of the stratum, or at least of the rock, which contained it 
It is desirable that this rock exhibit remains of petrifactiooi 
similar to those found in the stratum from which it has been 
drawn. 

3. The nature of the formation of which this stratum or 
rock composes a part, and specimens of as many of the supe- 
rior and inferior strata as can be obtained, designating the 
order of superposition of the strata. 

4. It is important to designate, by the same mark, all the 
unquMtumahly found in the same stratum, or al 
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leait in the same formatioD. The ipeciineDS ought to he almost 
•quare— -about three inches or more oo a side, and one and • 
half thick. 

5. It is equally important not to mix petrifactions found in 
different formations, or in different strata of the same forma- 
tion ; or if they are packed together, to distii^nuish them bj 
numbers^ marks, or labels. 

When the preceding notices cannot be obtained^.the first 
will suffice. 

In order to collect the petrifactions, and to render then 
useful, it is not necessary to know them, nor to be perplexed 
to find them out ; nor to be afraid of sending objects already 
known or of little note. A part of the preceding indications, 
connected with the most common petri&ctions, will always 
render them useful. The important point then is, not to mix 
those which are found separate, nor to separate those which 
are found associated in the same stratum. 

This is easily attained, by designating by a common number, 
letter, or any sign whatever, one particular formation or stra- 
tum, and by marking with the same sign all the petrifactions 
which are evidently found together. 

The labels designating the place or the geological situation, 
may be placed in the papers which envelope the specimens, or 
a number, referring to an explanatory catalogue, may be 
attached to each specimen. 

As far as possible, it is necessary to stick the labels or num- 
bers to the pieces, by pasting ; and the surest way is, to write 
upon the piece itself, 1st, the place where it is found ; 2d, the 
number by which it is indicated in the historical notes above 
requested. 

If there is not time to make out as many numbers or labels 
as there are pieces, it will be sufficient to unite in one box or 
packet all the petrifications of one particular stratum, and to 
designate them by a general label. 

It is necessary to pack the shells and other fragile pieces in 
separate boxes, and to wrap each piece in a separate paper. 

M. Brongniart cannot allow himself to prefer such requests, 
except under the express condition, that a memorandum of all 
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tiie ezpentes which the transportation and packiiig of tlw 
fpecimens may create shall accompany the letter of advice. 

The objects destined for him may be sent by the commoB 
modes of conyeyance, with a letter of advice, to the following 
address : 

Mr. A. Brongniart, Membre of the Royal Academy of 
Sciences, Engineer of Mines, etc. Rae Saint- Dominique, Fan- 
bonrg Saint-Germain, No. 71, Paris. 



Abt. XTV. Obiervations on a spedes of lAmoteUa^ re- 
cenUy diteovered in the United Stoto, by Dr. Eli 
IveSf Profusor of Materia Medica and Botany^ in liU 
Medical Institution of Yale College* 

A. HIS small plant was obserred in flower b Jnly, 1816, by 
Mr. Horatio N. Fenn (now of Rochester, State of New- York) 
in company with Dr. Leavenworth. The plant and the seeds 
have been preserved by me, in a flower-pot, from that time to 
the present. The plant was taken a few rods south of Mr 
Whitney's g;an manufactory, on the margin of the river, where 
it was covered by every tide I have since observed the plant 
in great abundance on the margin of the Housatonuck, in 
Derby, and in those small streams in East Haven, Branford) 
and Guilford, which empty into Long-Island Sound. 

A specimen of the limosella (with some specimens of the 
tillea) was sent to Z. Collins, Esq. of Philadelphia, who wrote 
me that Mr. Nuttall had found the same plant, a few days pre- 
vious to the receipt of my letter, and that they had no question 
on the subject of the generic character, but that it would 
probably prove to be a new species. 

In the transactions of the Medico-Physical Society of New- 
York, page 440, it is described under the name of limosella 
subulata. A description of the plant was published about the 
same time, by Mr. Nuttall, in the Journal of the Academy of 
Natural Sciences of Philadelphia. (See Vol . I. No. 6. p. 1 1 5.) 
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In the paper written by Mr. Nottall is the following query, 
*' Does this plant, with a lateral mode of growth and alternate 
leayes, germinate with two cotyledons?" The following 
obserTatioos were made in answer to this question. In the 
winter of 1816-17 this plant was kept in a situation eiposed 
to severe frost ; yet, whenever the weather became warm 
for two or three days, it became quite green, but for the last 
winter there was no appearance of life in the plant. In 
March, 1818, the vessel in which the limosella had been pre- 
served for two summers preceding, and in which were a great 
quantity of seeds, was exposed in a warm situation to the siro. 
There was no appearance of vegetation untB the last of March, 
when were observed several cylindrical leaves, some of them 
evidently arose from bulbs which had formed the last sum- 
mer, on account of the dryness of its situation, which fre- 
quently occurs when plants are removed from a moist to a dry 
situation. In other instances single cylindrical leaves arose 
from the earth, where no bulbs were to be found ; these cylin- 
drical leaves were thought to arise from seeds, which, if it was 
a fact, would prove that the plant vegetated with but one 
cotyledon. In a short time the vessel was crowded with the 
seeds of the limosella raised by the cotyledons. These were 
carefully observed, and in every instance, when the coat of 
the seed was cast off, two linear cotyledons were observed, 
soon a cylindrical leaf arose from the centre of the cotyle- 
dons, and when this leaf had grown to the length of half an 
inch, a leaf of a similar kind arose laterally to a line made by 
the first leaf and the cotyledons. 

From the &cts above stated, it is thought to be proved, 
that the limosella vegetates with two cotyledons. This was 
the fact in every instance where the husk of the seeds was 
obviously attached to the cotyledons, and in the few instances 
where the plants appeared to vegetate with but one cotyledon, 
it is probable that it arose from a bulb or some portion of the 
old plant, in which life had not been extinguished, during 
the past winter, which was made more probable by the fact, 
that several of the leaves arose obviously from bulbs. This 
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limosella,* witli its congeoen, heDce will take ill pitce m the 
natural order of Jossiea IjsimachiaB. 



Art. XV. Profeaar Bigclow, on (he comparative for^ 
wardneu of the Springj in different parts of the Vnitei 
Statee^ in 1817. 

W E have been favoored with an ingeoioas memoir on thii 
•object, by the author, Professor Bigelow, of Boston ; it is i 
part of the fourth volume of the Memoirs of the Americas 
Academy of Arts and Sciences. 

Professor Bigelow, availing himself of a hint given him 
some years ago by the late venerable Dr. Muhlenberg of 
Pennsylvania, ascertained, through the medium of corres- 
pondence with accurate observers in different parts of North 
America, the time of dowering, for ^* 1817, of the common 
firuit trees and a few other plants" — ^' found in most parts of 
the United States." 

The peach-tree was the one most uniformly returned, and 
the following table exhibits the time of its flowering, in places 
sufficiently numerous and remote, to afibrd a fair specimen of 
these observations : 

Piaces, Lai. Long. PeaeK-iree m Uouom. 

Fort Claiborne, Alab. Ter. 31* BOf Bl^ 6(/ March 4 

Charieston, S. C 32 44 80 39 . . . 6 12 

Richmond, Va. 37 40 77 60 ... 23 Ap. 6 

Lexington, Ky : 38 6 85 8 April 6 15 

Baltimore, Md 39 21 77 48 ... 9 

Philadelphia, P 39 56 75 8 ... 15 

New-York, N. Y 40 42 74 9 ... 21 26 

Boston, Mass 42 23 70 52 May 9 

Albany, N. Y 43 39 73 30 ... 12 

Brunswick, Me 43 53 69 55 ... 16 1 

Montreal, Can 45 35 73 11 ... 12 

* In the Joarad of the Academy of Natoral Sdencet of Fhiladdphm thii 
plant it called limosella tenaifoUa. 

f No retnra of thU tree wai made from Bmntwick. The date of the drntrj- 
tne if Ifaarafccv lobttituiad, which if ofoaUj in bkMom at the t^^ 
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Professor Bigelovr infers, *' that the difference of season 
between the northern and southern extremities of the coontry 
is not less than two months and a half." *' Difference of 
longitude does not seem yery materially to affect the Floral 
Calendar within the United States." It appears, that in the 
same year peach-trees were in blossom at Valencia, in Spain, 
about the 19th of March; the apple-tree near London, May 
8th ; the cherry-tree and pear-tree at Geneva, in Switzerland, 
April 3d. 

We hope that this research wiU be prosecuted in the man- 
ner it has thus been happily begun. It evidently affords an 
excellent criterion of the actual temperature, on a scale more 
extensive than it is practicable to obtain from thermometrical 
registers. 

Floral Calendars kept in various parts of the United States 
would afford very interesting information, as to the changes of 
climate in particular places ; a common topic of popular re- 
mark, but generally with few and inaccurate data. 



Art. XVI. A Journal of the Progrui of Vegetation near 
Philadelphia^ between the 20th of February and the 2XHh 
of .If ay, 1816, with occarional Zoological Remarks. By 
C. S. Rafines^ue. 

J. HE importance of observations on the annual progress of 
vegetation is obvious, and, as connected with agriculture, gar- 
dening, &c., eminently useful. Comparative observations 
acquire a particular degree of interest, when made by skilful 
observers, at the same time, but at different places. Dr. 
Bigelow, of Boston, issued a circular, proposing that such con- 
temporaneous observations should be made in the spring of 
1817 ; and I wish that his request may have been attended to, 
when the collection of those observations may afford Taluable 
materials for an American calendar of flora. The blossoming 
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of plants is easily watched* bat their filiation and bode 
oqght oot to be n^^ted. Having been proTented, by vm 
causes, from keeping an exact record of the progress of ▼€ 
tation near New- York in 1817, I submit an accurate joui 
which I had kept the year before, at Philadelphia, in whk 
hope that some interesting facts may be noticed. Dr. Be* 
floin Barton has published a sketch of a calendar of flora 
Philadelphia, in his Fragments on the Natural History of Pc 
sylvania ; by comparing it with mine, many material difierei 
may be traced, which evince a gradual change of temperati 
although the spring of 1816 was remarkably cold and 1 
The greater quantity of species observed by me may, besi^ 
render this journal a sort of vernal flora of the neighbourh 
of Philadelphia ; and many species found by me are not to 
met in the ftora PkUadelphica of Dr. William Barton. 

Febrwiry 20. The Hyadnthus ortetUalis begins to show 
flowers, and on the 

24. In full blossom, as well as ConvcUlaria mc^aliif in roon 

25. The grass begins to look greenish in some parts. 

26. Seen the first larva of insect in a pond. 

27. The MotaciUa sicdis, or bluebird, is heard for the first tii 

28. The first shad (Clupea sapidistima) is taken in the D< 

ware, while on the same day, the first smelt (Sa 
tperlanoidei) was taken in the Raritan, at New-Brc 
wick. 

March 1. The Tulipa gemertana, and Hesperis tncUronaltSj 
in blossom at the windows : the suckers {genus Ca 
tamui) appear in the fish-maiket. 

2. The catkins of the Alnus serrulatus begin to swell. 

3. Those otSalix Caprea begin to appear. 

4. The grass looks green by patches in the country. 

5. The leaves of Veronica t^kinalis, Plantago virginU 

Saxifraga virgtnica, kc. are quite unfolded. 

6. The new leaves of Kalmia latifolia begin to appear. 

7. The spathas of Spaihyemafetida^ or Fotho9 feiida^ begi 

appear in blossom. 
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The Alnus terruhUui is in fall blossoOL 

Found seTeral moises and ferns in blossom ; these last 
were covered with capsules or old fructification : thej 
were AipUnium ebeneum^ Aspidium marginale^ Asp. 
acrotikkoidezy Polypodium medttim, N. Sp. &c. 

Seen the first spider, in the country, brown, oblong, walk- 
ing. A fall of snow at night. 

Seen in blossom, at the windows, J^arciifus tazzetta, A*. 
janguilla^ and several safirons, genus Crocus^ &c. 

The grass looks quite green ; the Draba vema ? is in 
blossom in the State- House garden, the Viburnum tinut^ 
Primulm acaulis^ &c. in the rooms, &c. The following 
fish are at market : white perch, (Percatnucrtmata, Raf.) 
yellow perch, {Polyprionfatciatum^ Raf) mamoose stur- 
geon, (Jiccipenser marginatur, Raf.) elk-oldwives, (Spa- 
rtu crythropij Raf.) &c. 

The Populus/astigiata^ Lombardj poplar, begins to show 
its catkins. 

The big-eye herring {Gupea megcUops) begin to be seen 
at the fish-market. 

Many plants begin to grow and show their leaves. 

A fall of snow. The first shad {CLupea sapidisnma) appear 
in New-York : they are now common here. 

Crocus aureus in blossom in gardens ; likewise Irispersica, &c. 

Behda letUa begin to show the catkins. 

GalarUhus nivalis^ and Lamium amplexicauley are in blos- 
som in gardens at Cambden. 

Popvlus fastigiata, and Salix caprea^ are in full bloom. — 
The gooseberry bushes shoot their leaves. 

Populus angulaia in blossom at Cambden. 

ScUix babylotUca begins to blossom and shoot the leaves. 
Fibumum prunifolium is budding. 

Draba vema ? is in seed already in Cambden : the /2Ao- 
dodendron maximum begins to shoot in gardens. 

Juniperus vtrginiana is in bloom. Saxifraga virginica 
begins to show its flowers. Laurus benzoin^ and Comus 
Jhrida^ ar€ bndding. 
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April 1. In the momiDgt a lar^e flight of wild geese went over 
the citjr northwardf, makiDg a great noise. In dis 
afternoon there vras a thunderstorm from the sonthwett 

2. The firogs hegin to croak. Found in blossom near Camb- 

den, Arabii rotvndifoUa^ Raf., jf. lyraia^ Saanfragavir- 
ginica^ Draba vemaf Betula lenta^ &c. Pinu8 imopi 
is budding. 

3. Seen the first swallow. Found in blossom on the Schojl- 

kilh Fumaria cveuUaria^ Anenume t^iclrouist, Siui> 
fraga virginica, many ferns and mosses. 

4. The fresh-water turtle {FBitndo picta) begins to show 

itself. 
7. Found in blossom to*daj, HepaHea triMaj Lamrm$ bmuam, 

Sanguinaria ca$ULdensi$^ Sjpaihiyema fetida^ Acer m^rvsi, 

&c. The first bee is seen. 
10. In blossom at the Woodlands, Fiola hlandOf LiuulaJiLk' 

tnerUosa, Raf.» Gnaphalium ? plantagenewm, &c 
12. In blossom at Cambden, Fiola lanctoUUaf and HmuUnUa 

. ceni/ea. 

14. The apricot trees hegin to blossom in gardens. Jletf 

n^^ndo is in bloom at Oraj's Ferry. 

15. Seen the first butterfly — it was small and grey. Found in 

blossom, near Cambden, Phlox subulataf Arahis patvi' 
flora^ Raf., and Vaccinium ligustrinum. 
18. Seen in blossom, Epigea r^ens, Carex acuta^ and Tarax- 
cumm denS'leonis. In gardens, the peach and cheny 
trees are in bloom. Observed many insects. The 
Camellia t the Magnolia chinennif &c. are seen in the 
hot-hoQse of the Woodlands. 

20. The first snake is seen, Coluber triviUata^ Raf. Also a 

beautiful large butterfly, red and black. The Salis 
vitellina, and Captella hurza. (Thlaepi bursa^pcLitoriSf) 
are in blossom. 

21. Found in blossom, near Gray^s Ferry, Narcis$tu pseudih 

narcissus f and Sedutn tematunij both natnrallized. Like- 
wise the Populus tremnhideSf and Mtspelus canadensit* 
The leaves of Podophyllum pettaium are fully expanded. 



Ccletidat ofP'i^utkm, ^. by O. S. Rqfin^que. 61 

Seen Id foil Uoom io gardens, th% pear-treei plum-tree, 
/ii6er^fni/arMi,and i2« m^miii. 

Found io^lofisom along the Scha jlkiti, AguUegid cfModensis, 
IfyuitUhkB hoiryidtSi Ranunemlw fa9eic9iar%$^ Viola- 
papiiicnacea. V, deetmhem^ Ra£, HowUmia tenUea, 
Cerastium pumilum^ Raf. 

Found in blossom near Cambden, Ftola pedata^ F. lanceo*' 
toto, F. auata^ Raf.^ F, primulifotia ArabU parviflora^ 
Raf., Cerctstium pumilum^ Raf., Cartx aeutaj Meopilus 
kcinfapiuMt Launu iassafrai^ Cercii canadensis^ Potsn* 
tiUa simplex^ Andromeda racmnosa- 

Seen in blossom in gardens, Calyeanthus Jlofidm^ Sifringa 
pertica^ Phlox pHosa^ &c. The leaves of Liriodendron 
UtUpifsra^ MsctUus hippoeastanum^ Populw fastigiata, 
P, amgvUOa^ are unfolded. 

In blossom on the Schuylkill, Obolaria virginiatM^ Ane- 
mane trtfoliat Hydra$Hs canadentii, $tc, 

(1. In blossom in the Neck, CtraHium mdgaium F Ferv- 
nica serpyUifolia^ F. arvensiSf Rammcmlus bulbosus^ 
Fiola cucuUata, 

Found above the Falls of the Schuylkill, Fiola sfrMtIa, F. 
concolor^ F. primuHfoHOy F. blanda^ Fumaria aurea^ F. 
cucullaria^ Charophyllum procumbens^ Uvularia sessiU- 
folia, U. perfoliata, Cercis tanadensis, Arahis faleaia, 
Siellaria pubera, Erigeron p%dchellum. Orchis spectabilis, 
Hydrastis canadensis^ Dentaria diphylla, Azalea nudi- 
Jlortty kc. 

Found on the Vissahikon, Arahis Mhosa^ Panax trifoHumy 
Fiola peciatay F. rotundifolia, Cardamine pennsyhanica, 
Krigia mi^imea, and several grasses. 

Found in blossom over the Schuylkill, Laurus sassafras, 
Fibumum prunifoUtun, Aronia arkutifolia, A. mdano* 
carpa, Fragaria virginica, Cerastitim nutans, Raf., 
Convattdria nuijalis, naturalized^ and several species of 
the genus Faccinium, 

Found below the Falls of the Schuylkill, Floerkea n/iptioia, 
Fibumum acerifoH^ifa, Oxalis violaceoy Cerastium tenui' 

'oL. I. ...No. 1. 9 
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foUumi Olechoma hederacea^ kc. : and tb|) foUomm 
above the Falls — TriUium eemuum^ Fiola jHf&escenf , V. 
pefuylvamca^ Hydraphyllum virgtmcwn^ JPoUwuo^im 
repiant^ Senecio aureus^ Saxifraga penntyhameat Siaphf- 
lea trifoliata, Obolaria virgtMca^ Caltkapaluitrii^ RamM' 
cuius ahortivus, Sic. 

11. Seen the fint bat. 

12. Near Haddonfield, Bart$ia cocctneat Helamoi buUaiUiyTri- 

folium rtpenif &c. 

15. Fouod between Cambden and Haddonfield, TfifoHmmpm- 
tente^ Silene virginieay Antirrhinum ecmadenie^ 
mium ttnellum^ Raf., FestuccUMtUa^ SderanikuM 
Oxalii hiflora^ Raf., Poa ruhra^ Facctfifum corjgwhomtm^ 
Fiolapalmata^V.parvtfolia,R9i£.iRiiJnuflagMttriit^ 
Abo in blossom, ^uercut rubra^ Q. obtmHobat Q* ^>Aa, 
&c. 

20. Found near Buriington, Plaaitago virgimea, Et^pkoriw 
ipecacuana^ Comptania Oiplenifolia^ AfyoiOiis ktppuhB^i 
Senecio obcfwUutf Seirpui acicularis^ LOkotpermium tri*'^^ 
nervum^ RaC, L* Unellwn^ Raf.» ko> \ besides tereral '.' 
Carex, 



Abt. XVII\ Description of a J^cw Spedes of Jforth 
American Marten^ (Muitda vulpinaj by C. S. lUri- 

X H£ regions watered by the Missouri are inhabited by nuuqr 
animals, as yet unknown to the zoologists, although many have 
been noticed by travellers. A species of marten has lately 
been presented to the Lyceum of Natural History in New- 
York, which was brought from that country, and appears to 
belong to a peculiar species, very different from the common 
martdns of Europe, Asia, and America, although iFhas, in com- 
mon with it, the character of the yellow throat ; but the head, 
feet, and tail, afford so many peculiar characters, that no doult 
can be entertained of its diversity. I have, therefore, given 
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considered as des^ because he is ea^jr surprisedy and does 
not appear to hear the noise of y oar apfntiacb. 

ft beiopgs to the genus $c%fialui of Daudin, &c., which differs 
from the Boa of Linneus, as the genus F^^era does from Cofw- 
berj being provided with fangs. I have given to it the name 
of Scytalui Cupreui, which means coppered scjtalns. The 
following definition of the species may be considered as com- 
parative and characteristic* 

Seytalui eupreut. Tail one-eighth of total length, with 45 
caudal i^ates entirely brown ; 160 abdominal idates» the last 
▼ery broad ; head oval, coppered above, yellow onderneath ; 
scales carinated on the back, which is coppered, with reddish 
brown ring9 cross-shaped ; belly variegated of brownish. 

D€9criptum, Total length ediout three feet ; body thicker 
than in the innocent snakes. Head large, broad, ovaJ, obtuse, 
irery distinct from the neck, nearly two inches long, flattened, 
coppered brown above, and covered with large, smooth scales ; 
jcilow underneath, as well as the neck, and with rhomboidal 
smooth scales. Month very large ; fangs yellowish white. Back 
flattened anteriorly, a little angular in the middle, covered 
with small rhomboidal, obtuse, keeled scales ; those of the 
sides larger and smooth, not keeled ; centre of the back of a 
brownish copper colour ; sides of a bright copper ; broad bands 
or ringSy becoming forked ou each side, and assuming nearly 
the shape of a St. Andrew's cross; they are of a reddisli 
lirown : there is a round spot opposite to the sinnsses, and the 
scales of the sides are minutely dotted of brown. The abdo- 
■sinal plates are 160, beginning under the head ; the last, 
covering the vent, is very broad, double the other : they are 
of a shining, pale copper colour, with two longitudinal and 
lateral rows of great, irregular, brown spots, with some light 
brownish clouds between them, and each plate is marginated 
of whitish. The belly is very flat and broad, about 1^ inch in 
diameter ; and the skin may be distended on the sides, when 
the animal is not fed. Tail short, tapering gradually, about 
four inches long, cylindrical, brown, without spots, with 46 
plates underneath, and having at the end a small, obtuse, horn 
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r, of aa oblong, conpressed, obtme shi^, ud carimto 
onderoeath. 

This make hai many of tbe habita of the rattlesDake ; ha k 
rery slow in hia motiona, rather cloBoay, owing to hia tM 
shape and abort tail. He retirea in winter into cayes, holloii 
rocks and trees, where he lies, in a torpid state, from Noven* 
ber to April ; aereral have been found coiled ap together, tlN 
head lying oyer the back : it is in the same sitnation he sleep 
in the fields. When found in the torpid state, they mmj U 
earned without waking ; but might wake in a warm roott 
They do not eat during all that time : their food coniisli al 
birds, frogs, mice, and eyen squirrels, which they catch fcj 
surprise, as they do not dimb on trees. They kiH tMr iHgi 
prey by breaUiing a poisonous effluyia, crushing it in thai 
folds, and they swallow it whole after cotering it with thai 
clammy saliya. They can remain a yery long time without 
BMal, and one meal is a long time digesting. 

They are generally found in meadows, pastnraa, and th 
edge of woods. They creep sloyenly through the graBS» an 
if surprised by the sight of man, they assuBK an erect an 
threatening posture, darting their tongue and swelling tM 
head ; but they do not attack men, unless alarmed and strad 
They are considered more dangerous than tbe rattleanaln 
because they do not giye notice of their yidnity, and lie 
^aled in the grass ; but they are easily killed, when 
the threatening posture, by a slight touch of a cane, spade, o 
any other instrument. The effects of their bite is similar ti 
that of the rattlesnake, and cured in the same way^ by tk 
prompt application of the Aritiolochia terpentariat Pohfgak 
senega^ Prenanthes serpentariay Macrotry nrpentaria^ kc aai 
other plants, bearing in consequence the name of snakerools. 

This snake is found in New-England, New-Yoric, New< 
Jersey, Pennsylyania> &c., and perhaps all oyer the Uniti^ 
States. 
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Abt. XIX. On a Method of Augnuniing the Fora of 

Gunpoufder. 



fiiCrict <i a Letter to tiw Editor, from Colooel GsOBOt Gibbi 
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JL £ltfPLOTED, the last year, a man in blowing rocks, an^ 
having seen an account of a method of substituting a portion of 
qnidk lime for a part of the gunpowder usually employed, I was 
induced to make a number of experiments upon it. I now 
send you the results in the certificate of the person employed, 
whose statement might be relied on, even if I had not super- 
intended myself a number of the experiments. 

**Sunttnck FamUy Oct 19, 1817.— I certify that, haying been 
employed by Colonel tiibbs in blasting rocks on his farm, I, by 
bu orders, made use of a composition of one part quick lime 
and tWo parts gunpowder, and uniformly found the same chaige 
to answer equally well with a like quantity of gunpowder. I 
ibade upwards of fifly blasts in this manner, as well as several 
hmdreds in the usual way, and can therefore depend upon the 
i^aracy of this statement. I found, however, that when the 
powdered lime was mixed with the gunpowder the day before, 
ttat the effeict was diminished. It should be always used the 
ixj it is mixed. 

(Signed) T. Pomerot." 

This preparation was made generally in the morning, put in 
a bottle and well corked, to prevent the access of the external 
air. The rationale of the process was not explained in the 
original recommendation, but it soon occurred to me, that it 
must be owing to the desiccation of the gunpowder by the 
lime. 

The attraction of moisture by. gunpowder, is knowi& to be 
very great : according to Rees's Cyclopedia, upwards of 16 
per cent, h^ been absorbed, and that the removal, simply, 
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from Dear the fire to the comer of the room, produces a coin 
siderable change in its weight. 1 presume, therefore* that 
the lime, which in its caqstic state has also a great affinity to 
water, attracts a portion of it from the powder, and leayes it 
in a state of dryness best fitted for inflammation. But if the 
lime should remain too long mixed with the powder, it would 
probably attack the water of crystallization of the Mltpetre, 
and, according to Count Rumford's idea, destroy a g^reat part 
of the power. . If also left exposed, attraction of moisture wooU 
take place frbm the atmosphc^re, the gunpowder would remaia 
surcharged with humidity as before, and the lime wooU be 
only an iner^ miiss, 

The examination of this subject led me to consider the in- 
crease of the power of gunpowder in Tarious situations, and of 
its use in the field. It is well known that after a few dis- 
charges a cannon becomes heated, and the range js nodk 
{;reater, as well as the recoil. The charge of powder h there- 
fore reduced about one <}uarter, to produce the original effect. 
As I have not heard or seen any explanation of this fact, I ihsl 
take this opportunity of mentioning, that it appears to nrise 
from the same cause as the first explained, viz., the desiccs- 
tion of the powder. No person will dispute the heat acquired 
by a cannon, or even a mqsket, after repeated discbai|;es ; and 
this heat must volatize or destroy a great portion of the mcHi- 
ture combined with the powder, assist its speedy ioflammatioo, 
and perhaps add to its power, by causing a more perfect com- 
bustion of the inflammable parts of the gunpowder. This 
would cause a, piuch greater volume of gas to be produced, 
and the high temperature would also greatly augment its elas- 
ticity ; and it is well known that the efiects of gunpowder 
depend upon the rapid production and high degree of elasticity 
0f a great quantity of aphform fluids or gases. 
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Abt* XX* On ihe Connexion heiwem MoffMum and 

ight. Bj Col. GiBBs. 



Extract from a ktUr to the Editor. 

J. VISITED, the last year, the mine ef magnetic iron at 
Snccaaaenny , belonging to Goveraor Dickenon of New- Jeney. 
The mine had not been woiiced for a year past, and I did iM 
descend it The proprietor, a gentleman of distinguished sci- 
ence, informed me of a singular circumstance attending it, 
which was too important to be left unnoticed. The mine is 
worked at the depth of 100 feet ; direction of the bed, north- 
east and southwest ; inclination nearly perpendicular. The 
ore in the upper part of the bed is magnetic, and has polarity; 
but that raised from the bottom has no magnetism at first, but 
acquires it after it has been sometime ezpMed to the influence 
of the atmosphere. This fact, of which there is no doubt, 
•truck me as most singular. 1 could not recollect any similar 
obserration ; and it is only lately that I haye found that Wer* 
Mr had obserred, that iron sand, raised ft*om the depth of 100 
feet, had no magnetism. See Rees*s Cyclopedia, Art Sand. 

1 could only account for this circumstance by supposing that 
magnetism existed not in the interior of the euth, as was sup- 
posed, but only on the sur&ce, and in such bodies as receired 
this principle from atmospheric, or celestial influence. 

The late discovery of the magnetic influence of the violet 
rays of light, by M. Morechini, a notice of which has since 
reached us in the journals, connected with the above fact, 
leads me to believe that light is the great source of magnetism. 
A learned foreigner,* whose residence in this country has con- 
tributed much to its scientific improvement, has also informed 
me that other substances than metallic have been found, by 
compression, to be magnetic. 

It is well known that the violet ray is the most refrangible, 

* Mr. Correa d« Sent, Miniiter of the ¥Sn% of Portupd. 
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or bas the most attracdon to matter. Bat there are other 
rayf, which Henchel, who aome years since discoTered then* 
calls iiitisiUe rays, which are still more refrangible, are next 
beyond the violet, when refracted, and partake of most of its 
properties, except that they are invisible. I have not yet 
seen any aQconAt of the experiments of M. Morechini, other 
than the notice in the journal ; but I trust I shall soon be able 
to determine wh^her those invisible rays d6 not poSMsi the 
magnetic povTer as well as the violet ; or, perhaps, poeseai ft 
•xclmively. 

As the reflraeti^o of tte atmosphere in the polar cirdea, k 
at least ten times greater than in the tropics, a greater fornh 
Hty of the magftetic rays will th^re be separated slid conMiMI 
IbaQ elsewhere ; and of coarse arMs et6eai of magnetistf. 
Hence tte directioo of aoagnetic bodies toirards the horthem 
and flontheriir extreme regions. The great absorptioii iHi 
emission of li|^ in the polar refjionUi, by the ice dbd sdoM^, 
maj caose the ettraordtnary illumination of that conntfy dotiiai; 
the absence of ^ San, and the emission <rf die magdetic Hffi 
with electricity may, perhaps, g|lve ns the aorora borealis. 

The ooincidence of the diornal variation of fbecompesfc wi& 
the solar influence, deserves particular notice, add wai liMI% 
considerable weight on this subject. 

That there are many facts which cannot readily be expllubed 
by the theory of light, I shall not deny ; but in die infancy <X 
this system we riiay be allowed to hope fliat future observa- 
tions may enable us to remove present difficulties. One thiif 
must be admitted, that no theory has heretofore been published 
relating to magnetism, which has received or seems entitled to 
much confidence. In your next number I hope to be able 
to furnish you with further remarks on this subject ; hot, I 
have no doubt that philosophy will finally determine that We 
owe to the tolar ray hght^ heat, electricity, and magnetism. 

6. GIBBS. 

Summick, January^ 1818. 
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with an Xingravingj ly X L. SuiwanfEiq. of Boston. 

BoiSTONyMay *Iy 181d. 
To Proftuor SiUiman. 



JF the foUowiog aoeoaBt of a method of oBiog tar and steaii 
a« foelk recently ioveoted t^ Mr. Saouiel Morey» skould bt 
ibond sofficieBUy iotereatiog to occupy a |dace id the Jonmld 
of Science, I am aenaible its asefbhiesa wiU be ttMch extended 

« 

through that medinm of infonnatton. 

The inventor, not nnakilled in chemistry^ and aware of Out 
attraction of oxygen for darbon, conceived it practicaUe to 
convert the conatituents of water into filel, by means of this 
affinity. 

Whatever may be the &cU chemically eonsidelred» the op^ 
ration, in varions experimental protdiaes 16 affotd a conve- 
nient method of applying to nse several of the ibost combusti- 
ble substances, not hitherto employed as fuel. By the process 
I shall briefly describe, all earbonaceawjluidt may be conveni- 
ently burnt, and derive great ibrce from their combination with 
the oxygen and hydrogen gases of water or steam, before or 
at the moment of ignition. 

A tight vessel, cylindrically shaped, was first emf^yed, con- 
taining rosin, connected with a small boiler by a pipe which 
entered near the bottom, and extended nearly its tength, having 
smaB apertures, over which were two inverted gutters, inclin- 
ing or sloping upwards over each other ; the upper one longer 
than the other, intended to detain the steam in the rosin, in its 
way to the sur&de. The rosin being heated, carburetted hydro* 
gem ga$ would issue from the outlet, or pipe, inserted near the 
top of the vessel, and being ignited, afforded a small Maze, 
about as large as that of a candle ; bat, when the steam was 
allowed to flow, this blaze would instantly shoot out many hun*" 
dred times its former bulk, to the distance of two or three feet 
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It is presamed the steam was decomposed, and caxiiaretteA 
liydrogen and carbonic oxide, or carbonic acid, prodoeed as 
the steam passed, very near the hot bottom of the Teasd. 

Another apparatus was constructed, consisting of two Teasels, 
one within the other, haying a cover common to both ; the 
inner one to contain tar, (as a more convenient substance than, 
rosin ;) the outer vessel to contain water, which surrounds 
the other, and lies under its bottom ; or, in other words, a 
Teasel of tar set into a vessel of boiling water. The boiler 
has a linii^ of sheet copper, or tin, to promote the ebuUitioB. 
The tar vessel being riveted to the cover, boles are 
tfirongh its sides, near to the cover, to allow the steam to 
in, and act on its surfiice. The cover bei^g secured on, a safe- 
ty valve is provided for the steam vessel, and two cocks ; one 
«ver the tar, the other over the water, are fixed contiguouslj ; 
the first has a tube, or is elongated to reach nearly to the bot- 
tom of the tar, which ascends, and is driven out by the pres- 
sure of the steam on its surface. Both cocks conduct to a 
pipe, wherein is placed a large wire, or metallic rod, wbieh 
about fills the tube, and is perforated obliquely, or zig zag, to 
increase the length of the passage, and to min^e the tar and 
ateam more intimately. The gases, or vapours, issue fhmi a 
small orifice at the end of the pipe ; and, being ignited by a 
little fire, into which it is directed, an intense and voluminous 
blaze IB produced, and continues as long as the materiah 
remain unexhausted. A hot brick, instead of the fire, answers 
the same purpose. 

This apparatus contained but about one quart of tar, (which 
must always be nicqly strained,) and it lasted one and an hdf 
hour, and the flame was sufficient to fill a common fireplace, if 
not allowed to escape, by its violence, up the chimney. Its force 
will be according to the elasticity of the steam. I regret being 
unable, since, to make more exact and varied experiments, to 
demonstrate the economy of this fuel. This point, however, 
and the chemical facts, will be the subject of a future comma- 
nication. And probably a form of a stove may be devised, 
wherein it may be used for the purposes of warmth, light, and 
cooking ; and another apparatus to light streets. 
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Bot this inTentioD will be of more tpeciai use €u fuel for 
am eti^fief appUed to tiov^ittum— the parpoie pnncipollj 
r which I hare parchased the patent right 
This may be the tobject of another comnranicaUon. 



BT. XXII. Oft the Changes whkh have taken place in 
the Wells of Water situated in Columbia^ South- Caro- 
KiMT, since the Earthquakes of 1811-12. By Edwabd 
Dabrxll Smith, M. D., Professor of Chemical and 
Experimental Philosophy and Mineralogy in the South" 
Carolina CoUege. 



To Prof€$9or Silliman, 



Dear Sib, 



N answer to joar inquiry respecting the changes in our wells, 
Dce the memorable period of the earthquakes, 1 would make 
m following obserrations : 

These tremendoos convulsions of natore commenced in 
ecember, 1811, and were continued, at intervals, until the 
tier end of the succeeding month of March, with different 
egrees of violence, in this and some of the adjacent states. 
I November, 1812, 1 visited this town, and then understood 
lat the wells, which are generally very deep, had an abund- 
tee of water in them. This continued to be the case for 
K>Qt one year after ; and in the College well, in particular, 
hich was a remarkably fine one, there were always about 
reive feet of water, notwithstanding its daily consumption by 
ore than two hundred persons. Shortly afcer this time, many 
* the wells in the town began to fail in their usual supply of 
ater, although they were frequently cleaned out and occa- 
onally deepened. Their state became worse every year, 
itil, at length, about three years since, some of them proved 

t>e entirely dry, and most of the others had their water tur- 
d, and diminished to the depth of only two or three feet 
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A littto tnlerior Id thk period, what were caDed the Aej yatn 
had commeDGed, and there were, comparative)^, very acaa^ 
fidk of rain until the last spring ; since when there has beena 
▼ery lai|;e quantity. To elucidate the sol^ect more foU^, it 
may not be amiss to give some topographical account of the 
town of Columbia. About a mile from the eastern bank of the 
Congaree the town begins to be thickly built up, and at this 
distance the elevation of ground is supposed to be probably one 
hundred feet above the level of the river in«ita ordinary slate. 
The hill is then tolerably level for the apace of a mile or mere 
in its western extent, and its soil is principally composed of a 
loose, porous sand, with which few, if any, stones are inter- 
mixed at any depth that has yet been penetrated- In attempt* 
ing to account for the failure of the well-waters, it was sup- 
posed by some that the earthquakes had produced such changes 
in the loose texture of the soils, that the veins^of water which 
used to supply the wells, had sunk beneath the level of these 
reservoirs ; but on this head it is to be observed, that there 
was no remarkable failure of water for one or two yearn after 
these chai^^ were supposed to have been effiscted. Othera 
again, connecting the greatest failure of water with the con- 
curring dearth of rain, conceived that the fiict might be ex- 
plained by the drought's occasioning a deficiency in the river* 
water, and thus cutting off the supply which they supposed haA 
heretofore peccolated from the margin of the river into tha 
wells. If their hypothesis was correct, it was believed thai 
the difficulty would be removed, either by deepenbg the weQ| 
or by subsequent large supplies of rain. Many wella were 
immediately deepened from two to eight or ten feet, but ths^ 
remedy proved very inadequate. And since the great falls of 
rain, within a year past, although there are somewhat largev 
supplies of water in some wells, yet there is not the half aa 
much as existed before the earthquakes. The College well» 
although deepened several feet, does not now contain generally 
more than four or five feet of water. I must not omit to 
remark, that two welUi, situated in a longitudinal line from 
north to south, with regard to each other, and also in a lower 
spot of ground, never failed entirely, although they diminished 



cooudenUyy and mow yieM more oo|»eu» iopfiiM tkntBjr 
•then. 

Whatever may be the eause of thi§ pheiMmenon, the efeeti 
are so inconveDient, aod it is so generally believed ^t they 
are likely to be permanent, that the inhabitants of the town 
are beg;inning to build cisfems, in orde^ to aecnmolate artificial 
reservoirs of water. 
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XT is not extraordinary, when oxygen gas was first discovered, 
and found to be the principle of life to the whole animal crea* 
tion, that extravagant expectations ahoold have .been formed 
as to its medicinal application. Disap^intment followed of 
OQurse, and naturally led to a neglect of the su^ct ; and» in 
fiict, for some yean, pneumatic medicine has gone into dis- 
credit, and public opinion has vibrated to the extreme of 
incredulity. Partakiag in a degree in this feeling, we listened 
with some reluctance to a very pressing application on this 
subject during, the last summer. A young li^iy, ^parently in 
the lart stfges of decline, and s^ppose^ to be a&cted with 
hidrothorax, wd^ pronounced beyond the, reach of ovdinaiy 
medical aid. As she was ii^ a remote town in Connecticut, 
where no ftcjliti^s existed towards the attainment of the object, 
we felt no confidence that, ev^n if ozyg^ gas were possessed 
of any efficacy in such cases, it would acttudly be applied, in 
this case, in such a manner as to do any good. Yielding, how- 
ever, to the anxious wishes of friends, we famished drawings 
for such an apparatus as might be presumed attainable, and 
also written and minute directions for preparing, trying, and 
administering the gas. It was obtained from nitrate of potash, 
(saltpetre,) not because it was the best process, but because 
tihe substance could be obtained in the place, and because a 
common fire would serve for its extrication. The gas obtained 
had, of coune, a variable mixture of nitro(gen or azot, and pro- 
bably on an average, might not be purer than nearly the 



M ficQMirttfioii </ Oo^gm Oct • 

ngtrW propoHioDS of the atmoipliere— that it, 70 to 80 per 
cent of ozjgen to 20 or 30 nitrogen ; and it is worthy of ohaer- 
ration, whether this ciicumstance might not ha?e inflaenced 
the result 

Contrary to oar expectations, the gas (as we are since in- 
formed hy good authority) was skilfnlly prepared and pe^ 
severingly used. From the first, the difficulty of breathii^ 
and other oppressive affections were relieved : the youog ladj 
grew rapidly better, and in a few weeks entirely reco ve red 
her health. A respectable physician, conversant with the 
case, states, in a letter now before us, ** that the inhahiy if 
the oxygen gas relieved the difficulty of breathing, increasel 
the operation of diuretics, and has ^tcUd her cure. Whether 
her disease was hydrothorax, or an anasarcous affection of te 
lungB, is a matter 1 believe not settled.'* 

Should the revival of the experiments on the respiration of | 
oyxgen gas appear to be desired, it would not be difficult to 
simplify the apparatus and operations so as to bring then 
within the reach of an intelligent person, even althoagh igno- 
rant of chemistry : and this task, should there be occasion, we 
would cheerfully undertdLO to perform. 

This interesting class of experiments ought to be resonei, 
not with the spirit of quackery, or of extravagant expectation, 
but with the sobriety of philosophical research ; and it is BK»e 
than probable that the nitrous oxyd, which is now little more 
than a subject of merriment and wonder, if properly £)ated 
and discreetly applied, would be productive of valuable effects. 
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Airr.XXIV. On ike Compound Blowpipe. — ExtrmAjrom 
the Journal dk Physique^ of Paris^ for January 1818.* 

CONCERNING HEAT. 

XjLeAT, coDsidered as one of the most important agents, 
eipeciallj in relation to chemistry, and even to mineralogy, 
hat also been the subject of numerous labours, both with regard 
to the means of augmenting and of diminishing its effects. 

To the former belong the numerous experiments made, 
especially in England, with the blowpipe, supplied by a mix- 
ture of oxygen and hydrogen gtoes. Mr. Clarke has evidently 
been more extensively engaged in these researches than any 
other person, as our readers have perceived in the extracts 
which we have given from the labours of this learned che- 
mist ; but it is proper also to give publicity to the protest (re- 
clamation) made to us in favour of Mr. Silliman. 

We have already stated that Mr. Hare, of Philadelphia, first 
conceived the idea of forming a blowpipe with explosive gas ; 
but, as we have not been conversant with the Memoirs of the 
Society of Arts and Sciences of Connecticut, we have not made 
mention of Mr. Silliman. 

The fact is, that this chemist, Professor at New-Haren, pub- 
lished, on the 7th of May,t 1812, a memoir containing the results 
of experiments made upon a very great number of bodies, until 
that time reputed to be infusible ; and, among others, upon 
the alkaline earths, the decomposition of which he effected. 

The experiments of Mr. Clarke were therefore subsequent ; 
but, having been made upon a still more extensive list of sub- 
stances, they are scarcely less interesting. 

It results then, from the experiments of Messrs. Hare, 
Silliman, Clvke, Murray, and Ridolfi, that there is really no 
substance which is infusible in the degree of heat produced 
by this kind of blowpipe. 

In this new department of physics, it is attempted not only 
to apply the blowpipe to a very great number of bodies, but 

* Communicated hj a friend at Paris. 

f See transactions of thejConaecticttt Academj, and Bracers Jouraal, Vd. I. 
p. 199. 

Vol. I. ...No. 1. 10 
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so to modify flie imlniiiieit or apporatas as to ^to it the Ughr 
esl d6|;ree of cooTenieiice, and especially to obviate the dan- 
ger of explosion." pp. 38 & 39. 

REMARKS. 

As the results produced by Mr. Hare's Compound Blow- 
pipe, fed by oxygen and hydrogen gases, continue to he niea- 
tioned in Europe, in many of the Journals, without any refer- 
ence to the results long since obtained in this country, we re- 
publish the following statement of facts, which was, in sab- 
stance, first published in New- York, more than a yearMooe. 
It should be observed that Mr. Tilloch has since pubfisbed, 
in the Philosophical Magazine in London, the memoir which 
contained the American results, and there have been soma 
other allusions to it in different European Journals, and to 
Mr. Hare's previous experiments ; but still this beautiful class 
of results continue to be attributed to others than their ori- 
ginal discoverers. 

Yale College, AprU 7, 1817. 

Various notices, more or less complete, chiefly copied from 
English newspapers, are now going the round of the public prints 
in this country, stating that " a new kind of Jire** has been 
discovered in England, or, at least, new and heretofore unpa- 
ralleled means of exciting heat, by which the gems, and all the 
most refractory substances in nature, are immediately melted, 
and even in various instances dissipated in vapour, or decom- 
posed into their elements. The first glance at these state- 
ments, (which, as regards the effects, I have no doubt are 
substantially true,) was sufficient to satisfy me, that the basis 
of these discoveries was laid by an American discovery, made 
by Mr. Robert Hare of Philadelphia, in 1801. In December 
of that year, Mr. Hare communicated to the Chemical Society 
of Philadelphia his discovery of a method of burning oxygen 
and hydrogen gases in a united stream, so as to produce a very 
intense heat. 

In 1802, he published a detailed memoir on the subject, 
with an engraving of his apparatus, and he recited the effects 
of his instrument ; some of which, in the degree of heat pro- 
duced, surpassed any thing before known. 
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In 1802» and 1803, 1 was oGcnpied with him, in Philadelphia, 
io proiecutiog similar experimeDts on a more extended scale ; 
and a communication on the subject was made to the Philoso- 
phical Society of Philadelphia. The memoir is printed in 
their transactions ; and Mr^ Hare's original memoir was re- 
printed in the Annals of Chemistry, in Paris, and in the Phi* 
losophical Magazine, in London. 

Mr. Murray, in his System of Chemistry, has mentioned Mr. 
Hare's resets in the fusion of several of the earths, &c. and 
has given Am credit for his discovery. 

In one instance, while in Europe, in 1806, at a public lec- 
ture, I saw some of them exhibited by a celebrated Professor, 
who mentioned Mr. Hare as the reputed author of the in- 
vention. 

In December, 1811, I instituted an extended course of 
experiments with Mr. Hare*s blowpipe, in which I melted 
lime and magnesia, and a long list of the most refractory 
minerals, gems, and others, the greater part of which had 
never been melted before, and I supposed that I had decompo- 
sed lime, barytes, strontites, and magnesia, evolving their metal- 
lic ^basis, which burnt in the air as fast as produced. I com- 
municated a detailed account of my experiments to the Con. 
necticut Academy of Arts and Sciences, who published it in 
their Transactions for 1812 ; with their leave it was commu- 
nicated to Dr. Bruce's Mineralogical Journal, and it was 
printed in the 4th number of that work. Hundreds of my 
pupils can testify that Mr. Hare's splendid experiments, and 
niaoy others performed with his blowpipe, fed by oxygen and 
hydrogen gases, have been for years past annually exhibited, 
in my public courses of chemistry in Yale College, and that 
the fusion and volatilization of platina, and the combustion of 
that metal, and of gold and silver, and of many other metals ; 
that the fusion of the earths, of rock crystal, of gun flint, of 
the corundum gems, and many other, very refractory sub- 
stances ; and the production of light beyond the brightness of 
the sun, have been familiar experiments in my laboratory. 
I have uniformly given Mr. Hare the full credit of the inven- 
tion, although my researches, with his instrument, had been 
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puihed farther than his own, and a good many new reaaUs 
added. 

It is therefore with no small surprise that, in the Annales 
de Chimie et de Physique,' for September, 18 16, I found a 
translation of a very elaborate memoir, from a Scientific 
Journal, ' published at the Royal Institution, in London, in 
which a full account is given of a very interesting series of 
experiments, performed by means of Mr. Hares instmoient ; 
or rather one somewhat diffe^ntly arranged, but depending 
on the same principle. Mr. Hare's invention is sKgbdy men* 
tidned in a note, but no mention is made of his experiments, or 
of mine. 

On a comparison of the memoir in question with Mr. Hare's, 
and with my own, I find that very many of the results are iden- 
tical, and all the new ones are derived directly from Mr. Hare's 
invention, with the following differences. — In Mr. Hare's, the 
two gases were in distinct reservoirs, to prevent explosion ; 
they were propelled by the pressure of a column of water, 
and were made to mingle, just before their exit, at a common 
orifice. In the English apparatus, the gases are both in one 
reservoir, and they are propelled by their own elasticity, 
after condensation, by a syringe. 

Professor Clarke, of Cambridge University, the celebrated 
traveller, is the author of the memoir in question ; and we 
must presume that he was ignorant of what bad been done by 
Mr. Hare and myself, or he would candidly have adverted to 
the facts. 

It is proper that the public should know that Mr. Hare was 
the author of the invention, by means of which, in Europe, 
they are now performing the most brilliant and beantUol 
experiments ; and that there are very few of these resnHi 
hitherto obtained there, by the use of it, (and the publicatiaa 
of which has there excited great interest,) which were no^ •■ 
several years ago, anticipated here, either by Mr. Hare or 
by myself. 

As I have cited only printed documents, or the testimony 
of hving witnesses, 1 trust the public will not consider thk 
communication as indelicate, or arrogant, but simply a mat- 
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ter of ja«tice to the interests of American science, and parti* 

cularly to Mr. Hare. 

BENJAMIN SILLIMAN, 

Profesior of Chemistry and Mineraiogy in Yale College. 



Art. XXV. The Norihwe$t Passage, the North PoU^ 

and the Greenland Ice. 

\ N looking oyer the foreign journals, we find no articles of 
intelligence so interesting as those which respect the three 
sahjects mentioned above. Indeed, as thej have found their 
way into most of our newspapers, it is now generally known 
in this country, that, in consequence of the reported breaking 
up of the Greenland ice, an expedition has already left Eng- 
land, in two divisions, the one for the purpose of exploring a 
northwest passage to Asia, around the North American conti- 
nent, by the way of Davis's Straits ; the other, for effecting the 
same object by passing over the north pole. 

If Horace thought that man almost impiously daring who first 
adventured upon the open sea, what shall w^ say of the hardi- 
hood of the attempt to visit the pole ? — the pole, which it is 
impossible to contemplate without awe — which, in all proba- 
bility, has never been visited by any living being — where the 
dreary solitude has never been broken by human voice — where 
the sound of war has never been heard, and darkness and cold 
exert an almost undisputed dominion ! What must be the emo- 
tions of that man who first stands upon the point of the earth's 
axis ! Who, no longer partaking of the revolution, in circles 
of latitude, slowly revolves on the axis of his own body, once 
in twenty-four hours — to whom the sun does not rise or set, 
lrat« moving in a course very oblique to the horizon, makes 
scarcely a perceptible progress in twenty-four hours, and at 
the end of three months, when he has attained his noon, is only 
23® SS', on the arc of a vertical circle, above the horizon — to 
whom longitude is extinct, and who can move in no possible 
direction but south — to whom the stars are a blank, and to 
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whom the polar itar, could he see it» would appear in the senitii. 
Such are sooie of the most obTious results of a positioD on the 
pole. The man who first establishes himself on this SQblime 
point, will hare more reason for self-congratulation than he 
who led the Persian myriads into Greece, or he who pushed 
tiie Macedonians to the Indus. 

On these interesting subjects, we beg leave to refer our 
readers to a very able treatise in the Quarterly Review for 
February, 1818, where all the topics at the head of this article 
are discussed with much learning and ability .*-We extract the 
following passage : 

** If an open navigation should be discovered across the 
polar basin, the passage over the pole or close to it, will be 
one of the most interesting events to science that has ever 
occurred. It will be the first time that the problem was prac- 
tically solved with which the learners of geography are some- 
times puzzled — that of going the shortest way between two 
places lying east and west, by taking a direction of north and 
south. The passage of the pole will require the undivided 
attention of the navigator. On approaching this point, from 
which the northern coasts of Europe, Asia, and America, and 
every part of tbem, will bear south of him> nothing can possibly 
assist him in determining his course, and keeping on the right 
meridian of his destined place, but a correct knowledge of the 
time; and yet no means of ascertaining that time will be 
afibrded him. The only time he can have, with any degree 
of certainty, as long as he remains on or near the pole, molt 
be that of Greenwich, and this he can know only from gpod 
chronometers ; for, from the general hazy state of the atmos- 
phere, and particularly about the horizon, and the samenetf 
in the altitude of the sun at every hour in the four-and-tWenty, 
he must not expect to obtain an approximation even of the 
apparent time, by observation; and he will have no stars to 
assist him. All his ideas respecting the heavens and the reck^ 
onings of his time will be reversed, and the change not gradoal, 
as in proceeding from the east to the west, or the contraiji 
but instantaneous. The magnetic needle will point to iti 
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unknown magnetic pole, or fly aroand from tbe point of the 
bowl in which it is suspended, and that which indicated north 
will now be sooth ; the east will become the west, and the 
hour of noon will be that of midnight. 

** These corioas circumstances will probablj be considered 
to mark the passage by the pole, as the most interesting of the 
two, while it will perhaps be found eqaally easy. We hare, 
indeed, very little doubt, that if the polar basin should prove 
to be free from land about the pole, it will also be free of ice. 
A sea of more than two thousand miles in diameter, of nn&* 
thomable depth, (which is the case between Greenland and 
Spitzbeigen,) and in constant motion, is not likely to be frozen 
OTer at any time. But if all endeavours to discover a passage 
to the Pacific by either route should prove uoavailing, it will 
still be satisfactory to have removed every doubt on this sub- 
ject by ascertaining the fact. In making the attempt, many 
objects interesting and important to science will present them- 
selves to the observation of those who are engaged in the two 
expeditions. That which proceeds up Davis's Straits, will 
have an opportunity of adjusting the geography of the north- 
east coast of America, and the west coast of Greenland ; and 
of ascertaining whether the latter be not an island or an archi- 
pelago of islands ; and much curious information may be ex- 
pected from both. 

" They will ascertain, what is as yet but very imperfectly 
known, the depth, the temperature, the saltness, and the spe- 
cific gravity of the sea-water in those high latitudes — the velo- 
city of the currents, the state of atmospherical electricity in 
the arctic regions, and its connexion, at which we have glanced, 
with the inclination, declination, and intensity of force of the 
magnetic needle ; on which subject alone, a collection of facts 
towards the upper part of Davis's Straits would be worth a 
voyage of discovery. It has, indeed, been long suspected that 
one of the magnetic poles will be found in this neighbourhood, 
as in no part of the world have such extraordinary phenomena 
been observed, or such irregularities in the vibration and the 
variation of the needle. 
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** A comparison of the magnetic influence near the pole, 
with what it has been observed to be on the equator, might 
lead to important results ; and the swinging of a pendulum as 
near the pole as can be approached, to compare with the oscil- 
lations olMerved in the Shetland Islands, and in the southern 
hemisphere, would be a great point gained for science." 

We hare no room in this Number to consider the probability 
of success in this attempt, nor the question, whether the break- 
ing up of the Greenland ice, and its passage to, and dissolution 
in, the south, have been attended with a chilhng influence on 
the continents. That such a chilling efiect might be exten- 
sively exerted, is certainly credible. Approaching some of 
the ice bergs, in April, 1805, on the shoals of Newfoundland, 
we were rendered very sensible of the vicinity of such dan- 
gerous neighbours, by the great chill in the air, long before 
they were visible ; and when we had passed them, the weather 
again grew milder. 

Perhaps it militates against the probability of finding the 
northern polar basin free of ice, that Captain Cook, in his 
approximation to the southern pole, in January, 1773, when in 
latitude 67^ 1& south, ** could proceed no farther; the ice 
being entirely closed to the south, in the whole extent from 
east to west-southwest, without the least appearance of any 
opening.'* The advanced season of the year did not, however, 
permit Captain Cook to ascertain whether he could coast 
around this ice — ^whether it was ultimately attached to land, or 
was a part of a vast field extending to the south pole. This last 
is however highly improbable, because being found about 23® 
from the pole, it is hardly credible that it would occupy so 
extensive a region as to embrace the pole, and, perhaps extend 
as much farther beyond ; especially as in similar latitudes in 
the opposite hemisphere, navigation is comparatively free, and 
has been pushed even to more than 80® of north latitude. 

The scientific, as well as the commercial world, will wait 
with no small impatience for the termination of the two grand 
arctic expeditions, which are among the most original and 
daring, and may be among the most interesting and momentous 
hitherto undertaken by man. 
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Art. I. Remarks on the Oeologjf and Minm^ahgy of a 
Section of Mastaehusetts on CamneeHcut River ^ with a 
Part of ^euh Hampshire and Vermont; by Edward 
Hitchcock, A.M. Principal ef Deerfidd Academy. 

jL he geology of this tract, from a few miles south of North- 
amptoD in Massachusetts, to the north boundary of Brattle- 
boroogh in Vermont, and of Chesterfield in New-Hampshire* 
is shown on the subjoined map. The primitive formation, 
except the argillite, is coloured vermilion; the secondary, 
bloe ; and the alluvial, gamboge yellow, according to Cleave- 
land. The alluvial part is elevated above the bed of Connec- 
ticut river from 10 to 100 feet, and, in most places, reposes 
on red sandstone. The soil in the northern part is generaUy 
argillaceous; but in the southern more siliceous. The se- 
condary formation consists chiefly of detached eminences that 
rise abruptly from the plain, and are composed of red sand- 
stone and pnddingstone alternating, except the elevations A 
.and B, (Holyoke and Tom) and a part of the range CD, pass- 
ing through Deerfield and Greenfield, which are greenstone. 
The part coloured rose-red consists of argillite, sometimes 
Vol. I No. 2. 11 
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alternating with mica slate, siliceous slate, or chlorite slate. 
It is thus coloured to show the extent of the argillite, and not 
from a belief that this rock is of the transition class ; for in 
this region the argiUite is undoubtedly primitiye. Some quar- 
ries of this rock have been opened in Massachusetts ; and in 
Vermont are extensively wrought. I have not learnt how far 
tiie argillite extends northward in Vermont and New-Hamp- 
ihire. Its strata are almost perpendicular, inclining a few de- 
grees to the west 

The primitive region on the west side of Connecticut river, 
included by the map, is made up of mica slate, as a prevailing 
rock, particularly in the northern part Hornblende slate 
sometimes alternates with this, and sienite appears in various 
places, though its strata are generally thin. Limestone also 
occurs in Deerfield, Conway, Colrain, &c. of a dull brown 
colour. It contains so large a proportion of silex that it is 
often but little removed from granular quartz. Lime for 
building has sometimes been obtained from it. A range of 
granite, containing veins of lead ore, appears at Southampton, 
and proceeds to Hatfield. North of this, the other rocks 
cover it» and it does not again rise within the limits of the map. 

Sienite is the prevailing rock on the east side of Connecti- 
cut river in the primitive region, more particularly in the 
southern part In some places a narrow stratum of mica slate 
lies next to the congbmerate of the secondary formation, and a 
low range of graphic and common granite has been observed 
in Amherst and Leverett, lying next to tlie mica slate. Other 
veins of granite also traverse the sienite ; and gneiss occurs in 
many places. The proportion of hornblende in the sienite 
is generally small, and mica is often present in considerable 
proportion. Porphyritic sienite is common in this quarter, and 
steatite occurs in its eastern part. 

Most of the primitive region on the map is broken and 
mountainous, being made up of parallel ridges and detached 
eminences. The strata run nearly north and south, and dip 
to the east at angles between 20^ and 60^. It would be easy 
to extend the map on the west to the top of Hoosack mountain, 
lince the country is all priuutive ; and on the east the primi- 
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fife continnes, with a few exceptions, to the ocean. The map 
laigfat also be extended to the boundary of Connecticut, by 
prolonging the primitiTe ranges with some divergency, and 
colouring the intermediate space secondary, except a narrow, 
tract on the east side of Connecticut river, which is allaviaL 
These extensions were not thought necessary. 

In the town of Gill, at E, there is a cataract in Connecticut 
river, from 30 to 40 feet in height ; and it is believed that the 
sUuvial region, and part of the secondary shown on the map 
from this fall to the place where the river passes between 
mount Holyoke and Tom, was formerly the bed of a lake : 
for the logs are stiU found undecayed in many places, from 
10 to 20 feet below the surface ; the river has evidently worn 
a passage between Holyoke and Tom : many of the hills on 
the northeni part, and the sandstone on the plain, bear the 
marks of having been washed by water, and the channels of 
two rivers are still visible in Deerfield, the one 30, and the 
other 100 feet above Ae present bed of Connecticut river. 
Between mount Tom and the mountains west, there is a 
secondary plain of sufficient height to throw back the water 
over the supposed bed of the lake, before a passage was won^ 
between Ho^pke and Tom. South of these hiUs commences 
another alluvial and secondary tract, extending on both sides 
•f the river to Haddam, in Connecticut, where the river passes 
)»etwe<n mountains, and perhaps this region also was the bed 
ef a lake. 

The plain on which the village of Deerfield stands, with the 
adjoining meadows, is sunk 60 or 60 feet below the general 
alluvial tract, and was undoubtedly the bed of a pond, or sniall 
lake, that remained after the larger one of which we have 
spoken had subsided. When this larger lake decpfeased. Deer- 
field river was cut off from a comntanication with ^le Connec- 
ticut by the mountain CD, and the plain extending westward 
from this mountain. There is a traditioui derived from the 
aboriginals of Deerfield, that the passage in whi^h Deerfield 
river now runs through the mountain CD, i^ras begup by ^ 
sq^aw with % clam-shell. 

11 ♦ 
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Onthe margin of these meadows, at considerable elevatioa, 
numerous small conical excavations appear. On dig8;ing below 
the surface, stones are found calcined by fire. These are 
probably the spots where Indian wigwams formerly stood. 
Many vestiges of. the aboriginals are frequently found in 
Beerfield, such as beads, stone pots, mortars, pipes, axes, and 
the barbs of arrows and pikes. Near the village they had a 
burial-ground, where many skeletons have been micovered. 
A roll of human hair was lately found here, by Mr. J. C. Hoyt 
of Deerfield, three-fourths of an inch in diameter, and three 
inches long, closely tied by a string made of the hide of some 
animal, which string was encircled by brass or copper clasps 
greatly oxidized ; but the hair and string were in a good state 
of preservation, though they must have lain there more than 
a century. In the meadows, logs, leaves, butternuts, and wal- 
nuts are found undccayed, 15 feet below the surface ; and 
stumpaof trees have been observed at that depth standing yet 
firmly where they once grew. Jn the same meadows, a few 
years since, several toads were dug up from Id feet below the 
surface, and three feet in gravel. They soon recovered from 
a torpid state, and hopped away. 

The small range of hills beginning at the south line of Deer- 
field, and . terminating in Gill, deserves description. At its 
commencement on the south, a conical hill, called Sugar Loaf, 
of red conglomerate, .rises abruptly from the plain 500 feet 
The appearance of this hill, as you come from the south, is 
picturesque, and it is an interesting feature of the country. 
The range becomes higher for three miles, where, at its 
greatest elevation, it is 730 feet above the bed of Deerfield 
river. The west side of the mountain is precipitous, and in 
some places naked. The ascent on the other side is gentle. 

Both sides of this hill are sandstone and puddingstooe, fre- 
quently alternating : tliough these are most extensive on the 
west sitji^i and as we rise the puddingstonc predominates. The 
strata 4ip to the east about 10 degrees. Near the centre of 
this rangp.is a lidge of greenstone, with a mural face on the 
west, and amorphous masses lying at the base» halfway up to 
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its imnmit. This ri^ does not rise so high as the podding- 
stone on the west of it, as may be seen in the view of strata 
with the map. It commences on the west bank of Connecticut 
iiTer, about a mile north of the hill C, and increases in elera- 
tion nearly to the Bpk>t where it disappears at the fidl'of the 
river in GiU. This rock does not appear to rest on sandstone, 
bat to descend through it, where there is an opportunity for 
observation. Deerfield river has worn a passage through the 
sandstone and greenstone 150 feet deep, and the greenstone 
passes under its bed, and the sandstone, at a few rods distant 
lies on each side of the greenstone. A similar fact has bemi 
noticed at the ^1 in Connecticut river, in Gill. Yet I hare 
coloured this greenstone secondary on the map ; for it is cer- 
tain that Mount*Tom rests on sandstone, and it is stated by 
Professor Silliman, that the same rock does in Connecticut. 
Could we penetrate deeper below the surface, it is probable 
flie same would be found to be the case with this greenstone. 

As stated above, this rock disappears near the cataract in 
Gill, and it is succeeded by puddingstone. But four miles 
ikrther north, it again emerges in Bemardstone, though it 
rises but little above the surface. Here its character is 
changed. The hornblende is more crystalline, and the rock 
becomes decidedly primitive, as you approach a mountain of 
argiliite and mica slate, into which it passes, and no greenstone 
has been observed north of this. It terminates not far from 
the line of Vermont. The red sandstone and conglomerate 
also terminate on the opposite side of the river in Northiield. 

The greenstone in the above described range, is of a finer 
texture than the same rock in Connecticut ; and the feldspar, 
in some specimens, is scarcely discernible with a microscope. 
Indeed, in many instances, the eye would decide the rock to 
be basalt. Much of it is fissile, the laminae varying from half 
an inch to a foot in thickness. This is most perceptible among 
the loose masses ; but it exists also in that in place. Whether 
this circumstance be accidental, I will not attempt to decide. 

A large proportion of the greenstone of our vicinity consti-' 
nites the base of amygdaloid. The imbedded substances ar^ 
calcareous spar, quartz, chalcedony, analcime, prohnitc, &c- 
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M will be more particiilaiiy mentioned hereafter. Globnlaf 
concretions of greenstone are common in this amygdaloid^ 
several inches in diameter, and of greater specific gravity than 
the other parts of the rock* A great number of colnmni^ occur 
in the same range, having from three to six sides. Some of 
them are quite regular, and are well articulated, exhibiting at 
their joints considerable concavities and convexities. They 
are from one to thirty feet long, and, in their natural positioni 
incline a few degrees to the east, as may be seen in the view 
of strata with the map. A few have been noticed that make 
lateral carves. Qiie .of these hexagonal columns nkeasures at 
one end as follows : — Diagonals, 27, 29, and 29^ inches ; Mes, 
16i, 13^ llf, 17, 11|, and 16f inches. The convexity of 
this column is a little more than an inch. The best instances 
of these prisms occur one mil^ east from the villa^ of Deer- 
field. 

Blasses of greenstone are found at considerable distance 
from the range, among the puddingstone. One has been 
noticed weighting many tons, a hundred rods;from the range of 
greenstone, and on much higher ground. Some of these 
scattered fragments contain chalcedony. A specimen of pe- 
trosiliceous porphyry has been found among the same pod- 
dingstone, and also a mass of singular, though not well defined^ 
amyg^oid, whose base is similar to wacke, and imbedded 
anbstances are calcareous spar, chlorite, and green earth. 

The elevation in the north part of Sunderland, called Toby, 
from 800 to 900 feet high, is chiefly conglomerate^ red, brown, 
or greenish, which, in some parts, alternates with chlorite 
slate, secondary argillite, and a sandstone that seems to . be 
passing into gray wacke slate. Some of the imbedded masses 
in this puddingstone are quite large, its cement is frequently 
calcareous, its aspect is singular, and it is very different from 
the puddingstone before described, on the opposite side of the 
river. At the foot of this mountain, in the bottom of Con- 
necticut river, distinct impressions of fish are found on a 
schistose rock, like the one above mentioned as passing into 
gray wacke slate. This same species of slate occurs in seve- 
ral other places at the bottom of Connecticut river, as at the 
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(bH in Gill. In this last place bitaminoot shale has been 
noticed. 

In Meant Toby, in Sanderland, is a cave nearly 150 feet 
above the bed of Connecticut river. It opens to the north 
and west, forming a quarter of a circle, is 130 feet in extent, 
60 feet deep, and from 3 to 20 wide. A little to the south of 
it, is a fissure in the puddingstone, formed by a separation of 
the rock, ten feet wide, and as deep as the cave. So perfect 
is this division, that it appears as if cloven down by* the sword 
of some Titan. Perhaps this cave and fissare were formed 
by the washing of the waters of the lake we have mentioned 
OB the sandstone and conglomerate beneath ; thus causing 
the taperincumbent rock to fall and separate. There is no 
appearance of any other convulsion. Ipiperfect, calcareoua 
stalactites are found in this cave. 

The falls in Connecticut river, at E| are not unworthy of 
notice. The river here is about 40 rods wide, and the height 
of the main cataract, raised considerably by an artificial dam, 
ts 30 feet. The fall continues two miles. On the north bank 
you view the cataract from elevated ground, and can see 
the river nearly a mile above and below— -above, perfectly 
anoQlh and calm, below, forming a quarter of a circle, and 
tumbling among the broken rocks. On the opposite side of 
the river are a few buildings, the commencement of a canal, 
and, behind these, moderately elevated hills, covered with 
woods. Two rocky islands near the middle of the descending 
sheet, and another thirty rods below, add much to the beauty 
of the view. Looking from the southeast shore, you have a 
partial prospect of the falls, and a view of an amphitheatre of 
greenstone hilb, through which a small river empties. The 
pleasure derived from the view proceeds more from its wild* 
ness than its sublimity. 

The position of the hills, boundaries, and rivers, on the 
accompanying map, may not, in all cases, be precisely correct. 
The general outlines were enlarged by a pentegraph from 
Carleton's map of Massachusetts, and the intermediate objects 
were placed chiefly by the eye ; their relative situations being 
dettermined by travofling over the ground, mid viewing them 
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firom diffemt eleyatioiis. The boundaries of the fleveral 
formationfl hare not been so carefally noticed near the angles 
of the map as in the central parts. Of their correctness gene- 
raDy, howerer, I am confident The latitude and longitude 
of 1>eerfield, from which those on the map were marked, 
wefe obtained by taking a mean of the observations given by 
Gen. E. Hoyt, in the Transactions of the American Academy 
of Arts and Sciences, and of twelve lunar observations since 
made. The result is, Lat 42'> 32^ 32^. Long. 72<> 39^ from 
Greenwich. 

With the map is given a view of the strata of rocks from 
Hoosack mountain to eleven miles east of Connecticut river, 
on a Kne nearly east and west, passing through Deerfield. 
The horizontal distances are laid down from a scale : the ele- 
vations are assumed. The principal rocks only are coloured ; 
for it is very difficult to determine the breadth of many, since 
they frequency alternate with one another. I have not ex- 
amined the country on the east side of Connecticut river vriA 
sufficient care to be able to extend the section on that side 
more than a few miles. 

It may not be amiss to mention, that Mount Holyoke, so 
much celebrated for the delightful view from its top, has been 
fbund, with a sextant, Ho be 830 feet above Connecticut river. 
Its height has been frequently overrated. 

The mineralogy of this section of the country has been but 
imperfectly explored. 1 shall mention those minerals only of 
which I have obtained specimens, and whose locaUties have 
not been noticed by mineralogists. 

Quartz — several varieties. 

1. Rock Crystal — abundant. Some good specimens are found 
in Conway, on feldspar, with the usual hexagonal, pris- 
matic crystals, and these crystals cross each other in 
all directions. 

f . Irised Quartz — found in Leyden. 

3. Granvlar Quartz — in Deerfield. 

4. Radiated Qtiar£r*-in Whately and Shelbume. 

^. Blue Quartr — in rolled masses on the banks of Deerfield 
river. 
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6. OrMiff Qiiaftr— 4n same place. 

7. Pseudomorphomi Quartz— m greenstoiie, DMifield* 

8. Lamellar Quarts — in same {dace. The lamiiUB tome- 

times penetrate crystals of common quarts. 

9. Tubular 9 or Pectinated QHartzv— in same place. 

10. Quartz Gfeodet— -in same place. 

Prote— in the north part of Sunderland. (Not good tpeci- 
mens.) 

Amethyit — in Greenstone, Deerfield : the colour is not 
deep, bat delicate. 

Chalcedony — ^in same place— -considerably abnndanty bat 
generally in small masses. 

GBnie/uifi^~in same place, not plenty. The chalcedony, in 
some specimens, seems to be passing into cacholong, and 
the camelian into sardonyx. 

^gate-^-m same place. It is made ap of chalcedony, came- 
lian, and quartz. They are generally small, but somo 
nre elegant 

Jaspery red, and yellow — found in rolled masses on the banks 
of Deerfield river and in Leyden. Some has been found 
imperfectly striped. It occurs frequently as it was formed 
t]f tiie aboriginals into barbs for pikes and arrows. 

PitromUx — on the banks of Deerfield river — not good speci- 
mens. . 

FddMpar — the red variety occurs in puddingstone, Deer- 
field. It is not necessary to mention any other locality ol* 
V mineral so common. 

Hornblende — very abundant — mostly black in this vicinity. 

Miea — this, is very abundant on the east side of Connecticut 
river. Some cr}'8tals of it have been found in Amherst. 

Talc — in Shutesbury. 

Steatite. The locaUtics of this are seen on the section. 
The aboriginals formed many articles from this mineral, 
as pots, pipes, &c. 

GMonto— in Shutesbury : also in amygdaloid, Deerfield. 
In Deerfield academy there are some Indian pipes of this 
mineral, well wrought. 

Green Earth — ^in small quantities, m amygdaloid, Deerfield. 
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Sdbort— die bbck Tariety ocean in Pelham, Shttteflbufy^ 
and Cranio, Mass., and in Brattleboroogh, Vennoiit. 

^jMaU^n Deerfield, Shatesbury, Leyden, and Pelhanii 
and in Athol, Worcester county. The Bpedmens poor. 

TVcmo/t^e-'-in the west part of Leyden, near Green river. 
The rock in this reg;ion is chiefly mica slate, and the 
qnantity of tremolite is very great. Tons of it might be 
easily collected* 

ChfcmiUf or iSa|9pare— in Deerfield, in mica slate ; disco* 
vered by Dr. 8. W. Williams. 

AciymUiie — rare, found in Shatesbury. 

Serpentine — found in Leyden in rolled masses. Some of the 
specimens admit a fine polish, and the ground is hand* 
somely variegated. It has not been noticed in titu* 

•^jfreittM— compact, in Pelham. 

(^nttfto— very plenty in Conway, Deerfield, Shelbunie» k(s 
Good specimens of the melanite occur in Conway. 

JVoltve dflitttn^-in Leyden, in small quantities, efflorescing on 
argillaceoas slate. 

iSWpfctir— in Conway, Shelbume, and Warwick, efflorescipg 
OB mica slate. 

Pre hniU i n gi^enstone, Deerfield, encrusting the cotomns 
and in radiated masses, but rarely crystallized. The 
veins of it, when in place > are nearly perpendicular. 

ZeoliU'-^ same place, not abundant. Some good speci- 
mens of the radiated variety are found. 

Chabasie — ^in same place, considerably abundant. No crystals 
have yet been fodnd whose sides exceed a quarter of an 
inch. It occurs in the veins of the greenstone, in geodes, 
on balls of zeolite, on chalcedony, on lamellar quartz, &c. 

$tilbite — ^in same place, not abundant. It is commonly asso- 
ciated with chabasie, and the crystals, though smaU, are 
well defined* 

Analcime — in same place, very abundant, and is associated 
with quartz and amethyst, which are sometimes enclosed 
by analcime. It generally occurs in cylindrical, renifonn» 
and radiated masses. A few perfect crystals only have 
Keen observed. 
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twMwtiil CakamtmM j^pt^^^ the miie place, not uneom* 



€liiilicedonj, canelian, agate, am^ijat, prehnite, zeolite, 
ehabaaie, itilbite, and analcime, lunre been foand nearly 
in the tame place ; and it may not be amiM to observe, 
that this spot is distant from Deerfield Academy about 
one mile, and bears from the same, by a tme meridian, 
E. 2<>, 15' S. 

iron Senui— found in considerable quantity near .the fidk in 
Connecticat river, on the Montague shore. 

Sulphate cflrtm — ^in Conway, in small quantities, efflorescing 
on mica slate. 

Sdphuret of /roii-4n Hali&z, Vermont, in abundance ; also 
in Charlemont, Mass., Deerfield, &c. 

Magnetic Oxide of Jron^'— very common in the repon west of 
Connecticut river. I have observed it in Athol, Worces-* 
ter county. 

Specular Oxide of Iron — some veins of this ore occur in 
Hawley, Bemardstown, and Warwick, and have been 
wrought to a small extent. 

AftbaceoiM Oxide of Iron — ^in the iron mine in Hawley. 

Grstii Carbonate of Copper — in greenstone, in Greenfield. 
This ore constitutes a vein on the bank of Connecticut 
river, passing into the hill on one side, and under the 
river on the other. It has never been wrought, nor, 
indeed, is its locality publicly known. 

Copper Pyritef— in the same vein, not abundant, at the sur- 
6ce. 

Sulphate of Barytes — ^in the same place, constituting the 
immediate wails of the vein. Its breadth on the wall 
varies from an inch to a foot, and the breadth of the vein 
is 6 or 8 feet 

Crfl/efio— in Whately. This is probably from a continuation 
•f the vein of this ore that appears at Montgomery, 
Southampton, and Hatfield. A single crystal has been 
found in the same range, in Greenfield, twelve miles 
north of Whately ; but it was not in plaoe. 
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Rsd Oxifde o^* 3¥tafitiffii^ii Lejdea, crystallited on qaniz 
and tremolite, chiefly on the latter ; colour brownish 
red — specific gravity 4.232; scratches glass, hand- 
somely genicolated, and sometimes several genicnlations 
in the same specimen ; in one as many as six could be 
• perceived. 
EagU Skme^ or Modular urgiUaeeous Oxide of /ron^-one 

specimen on the banks of Deerfield river. 
JUm-rtd Quarts — a loose mass in alluvial soil, Deerfield. 
Bed Oxide of Titanium — ^in Shelbume. 
I would acknowledge my peculiar obfigations to Professor 
Silliman, of New-Haven, and to Dr. David Hunt^:4»f North- 
ampton, Mass. for the very generous assistance they have 
given me in a commencement of the study of nnneralogy , and 
fiv their liberal aid in this particular communication. • Their 
kindness, it is believed, will not soon be forgotten. To 
several others, also, I am indebted for communicating facts of 
importance. 
Deerfieldy Odobery 1817. 



Art. IL On the Pra%rie$ and Barrens of the JVest^ by 
Caleb Atwateb, Esq. in Letters to the Editor. 

CiRCLEViLtB, Ohio, May 28, 1818. 
Dear Sir, 

jL send you for publication in the Journal of Science, an 
Etoay on the Prairies and Barrens found in this country. ' 

Description of the Prairies. 

Prairie is a French word, signifying a meadow, but is here 
applied only to natural meadows. They are found in all the 
states and territories west of the Allegany mountains, more or 
less numerous, of greater or less extent. They are covered 
with a coarse kind of grass, which, before the country is s^ed 
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in. their Tidnitj, growe to the height of six or sereii feet. 
After these natural meadows are fed upon hy domestic animdsy 
the grass does not grow to^a greater height than it does in 
common pastures. Sometimes thia- grass is intermixed with 
weeds and plam-hashes. Some of those prairies are dry, while 
others are moist. Pickaway Plains, in Pickaway county, in the 
State of Ohio, lying a small distance south of this place, are 
nearly seven miles in length, and about three miles in width, on 
ground considerably elevated above the Scioto river, almost per- 
fectly level, and, in their native state, were covered with a great 
quantity o( grass, some weeds and plum-bushes ; and in the 
most elevated plaices, there were a ie^yf trees. This was one 
great prairie. 

Sandusky Plains, lying on the high ground between the head 
waters pf the Whetstone branch of the Scioto river, and the 
waters of streams running into Lake Erie, are still more exten- 
wve than those of Pickaway, covered with a coarse, tall grass, 
intermixed with weeds, with here and there a tree, presenting 
to the eye a landscape of great extent. 

The moist prairies generally lie along some stream, or at the 
head of one, on level land, or on that which gently descends. 
The moist prairies are too wet for trees to grow on them ; and 
whether moist or dry, the soil, for a greater or less depth, is 
always alluvial, resting on pebbles and sand, such as are found 
at the bottom o£ rivers, ponds, and lakes. In some instances, 
the Mrriter is credibly informed, that the shells of muscles are 
found imbedded in the pebbles and sand. That these shells, 
such as abound in our rivers, ponds, and lakes, should be 
feand in low prairies along the banks of waters which fre- 
quently overflow them, excites no wonder, nor even surprise ; 
bat that these shells should be found thus imbedded in pebbles 
and sand underneath several feet of alluvial soil, in situations 
more than one hundred feet Above the waters of any stream 
DOW in existence, is calculated to perplex the mind of the 
laperficial observer. These prairies are found in the western 
half of the State of Ohio, and north of the hills adjacent to the 
river of that name. They are also found in every state and 
territory west of the Alleganies, from the great northern lakes 
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OD the north, to the Mexican Galf on the sooth ; ftom the 
western foot of the Allegany monntauu, to the easten one of 
the Rocky mountains, up the Missouri. In summer, the grass 
which spontaneously corers them, feeds immense herds of 
cattle ; in winter, the hay that is cut on them, with a litde 
Indian com or maize, feeds and fattens the same herds. Son^ 
of these prairies extend as &r as the eye can reach; others 
contain only a few perches of ground. 

Descriptian of the Barrens. 

But hesides these prairies, there are also extensife tracts of 
country in this part of the Union which deserte and ahaB 
receire our notice ; they are called ** Barrme*** Frsn their 
appellation, "barrens^" the person unacquainted with them 
is not to suppose them thus calM from their sterilitj, because 
most of them are quite the reverse. These barrens are fomii 
in a lerel country, with here and there a gentle rise, only a 
(ew feet higher than the land around it. On these little 
for they are not hills, trees grow, and grass also ; but 
and weeds are the only occupants of the soil where there ii 
no rise of ground. The soil is alluvial to greater or less depth 
in these barrens, though on some of the highest rises there is 
httle or none ; the lower the ground the deeper the alluyion. 
On these gentle rises, where there is no alluvipn, we find stiff, 
blue clay, and no pebbles. Under the alluvial black soil, in 
the loifer grounds, we find pebbles similar to those in the 
prairies, owing to similar causes. On the little ridges, where- 
ver the land is not too moist, the oak or the hickoiy has 
taken possession, and there grows to a moderate height, iu 
clusters. It would seem, that whenever the land had become 
sufficiently dry fbr an acorn or a hickory-nut to sprout, take 
root, and grow, it did so ; and from one or more of these trees, 
in time, others have grown around them in such clusters as we 
now behold. Where the land is lower, the soil deeper, OBore^ 
moist and more fertile, the grass was too thick, and the soil too 
wet, for such kind of trees to grow in as were found in the 
immediate Ticioity. Imagine, then, natural meadows, of 
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▼ariooB dimenaioiifl, and of every figure which the imagiDotioa 
can coDceire, with here and there a gentle rise of ground, 
decked with a few scaiterii^ treea or a thick clutter of them, 
and bearii^a taUy coarse grass, which is thin on the rises, but on 
the lower grounds thick and luxuriant ; imagine, also, a rill of 
a reddish colour scarcely meandering through ground a little 
lower than the surrounding plain, and you will have a very 
correct idea of the appearance of these barrens. They are 
generally (not always) found on what, in pur western dialect, 
is called second bottom^ and not on a level with any streams of 
magnitude, but rather at their sources. To mention all the 
coanties of this State where these prairies and barrens are 
bond, would be too tedious, and illy comport with the object 
which we have in view. We shall therefore content ourselves 
with describing those found in the north half of Fayette county, 
wl the adjoining county of Madison, which may be said to be 
iknost entirely one great barren of more than forty miles 
extent Urom north to south, and generally half as much in 
breadth from east to west The great barren in Fayette, 
Kndisen, and, we may add, in the counties still north of them, 
is on land elevated from fifly to one hundred feet above the 
level of the Scioto river, into which the streams that have 
their aources in this tract of country generally run. This 
land lies so level that the waters stand on it too long for grain 
to thrive equally with grass, unless, indeed, the farmer should 
dig a long drain, which is easily effected by the plough, with 
a little assistance from the hoe and the spade. But as nature 
leems to have intended this tract of country for the raising of 
cattle instead of grain, the husbandman has listened to the sug^ 
geation, and in this great barren are found some thousands of 
tke finest cattle which the State affords. Here the horse, the 
01, and the swine feed, thrive, and fatten with little expense to 
their owner; but sheep do not, and never will, thrive on 
prairie grass, or wet grounds. Fruit-trees, the peach, the 
ap[rfe, the plum, kc, do very well when planted on the gently 
rifing grounds, where the hickory or the oak had once stood. 
Fruit-trees, such as have been named, thrive very well also 
on the dry prairies. Oe the eastevn side of the AUegaeXL 
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moantains there neitker it, nor was there ever, any thing lib 
tiiese prairies and harrens, if we except those found in th 
western part of New- York, in the Genesee country, and i 
the vicinity of the lakes in that quarter. These, the writer < 
this -saw nearly thirty years since, and before that country w<i 
much settled. Those prairies were similar in appearanc 
to ours in the west, and were, beyond doubt, formed by simila 
means. 

Speeulaiions o» the Origin of. the Prairies and Barrem* 

What were the causes which contribute to form these natnn 
meadows ? That water was the principal agent in their foi 
mation, we ^ery Uttle doubt; but this is not the commoi 
opinion* According to that opinion, our prairies and barreai 
and especially the latter, were occasioned entirely by th 
bnming of the woods by the Indians, in order to take the wil 
game. Let us try this opinion by the indubitable appearance 
exhibited by these prairies and barrens. 

They are invariably fbnnd in a level country, or in on 
which is nearly so ; and the soil is generally, if not alwayf 
more moist than that which is uneven and hilly. Would nc 
the leaves, where the land is dry, burn over with as grea 
facility, or even with greater facility, than the grass wouli 
where the land is wet ? Would there not be more wild gam 
where they could find their food in plenty, such as acorns an* 
hickory nuts, on which they feed in winter, than on Ian* 
where no food, except dry grass and weeds, were to be found 
It is well known that these prairies and barrens could nc 
be burnt over when the vegetable productions which cove 
them were growing. At the only season when it is possibi 
to bum them, that is in winter, to what kind of regions do tb 
wild animals resort ? Is it not to the thick woods ? Ever 
hunter will answer in the affirmative. For the space of twentj 
five years, the writer of this lived in the vicinity of Indians 
and from information on which he relics, as well as from hi 
own actaal observation, he confidently avers that the Indian 
neither are, nor ever were, in the habit of firing the wo^d 
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ib order to take game. Erroneona information first propagated 
SQch an opinion, and blind credulity has extended it down to 
us. Another opinion, equally groundless, prevails to a consi- 
derable extent ; and that is, that these prairies have all hecn 
heretofore cultivated by the aborigines, and Uiat the grass hav- 
ing overspread these phiins, prevented the growth of trees on 
them. The Indians, it is to be presumed, never cultivated 
any other grain than maize, or Indian corn, and yet we see 
few or no corn-hills in any part of this country. In the west- 
em part of New- York, before it was settled by its present 
inh«ibitants, thousands and thousands of acres were to be seen, 
where the trees were as large as any in the forest, and yet the 
rows of corn-hills were plainly discernible. I refer in a par- 
ticular manner to what is now called Cayuga county. There 
the growth of grass had not prevented the growth of trees, nor 
did it here. We know that some of these prairies were culti- 
vated by the Indians, but never to any very considerable 
extent. This country never was thickly settled by Indians, 
hke the shores of the Atlantic and the banks of the rivers run- 
ning into it. No, it was the ancestors of the Peruvians and 
the Mexicans who lived here in great numbers, before they 
migrated to South America. 

The question then recurs, by what powerful means were 
these prairies and barrens formed ? 

That water was the principal agent, we infer from the fact, 
that the soil is always alluvial to greater or less depth ; the 
former we call prairie, the latter barren. But how could the 
country from the southern shore of Lake Erie to Chillicothe, 
a distance of more than one hundred and fiAy miles from north 
to south, ever be covered with water long enough to form 
alluvial soil, in many places from four to six feet in depth ? I 
answer, that the Niagara river, the present outlet of Lake Erie, 
has worn away several hundred feet, and in that way the lake 
is lowered in the same proportion. The high land, composed 
entirely of sand, originally extending from the Ohio northerly 
upwards of forty miles, to Chillicothe, has been worn throagfa 
by the Scioto river ; and the waters which once for ages 
rovered the whole ronntrv north of the hills along the Ohio 

Vor.T N«. ?. 1? 
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river hare t>eeii drained off, and the dry land appears where 
once stood the waters of lakes Erie and Michigan, then fonn* 
ing hut one great lake. I am fully impressed mth the beliei^ 
that were the bottom of Niagara river as high as it once was, 
the opper lakes Would now, as formerly, empty themselves 
into the Ohio hy the Scioto and Miami rivers, and into the 
Mississippi by the Illinois. I mig^t proceed to examine every 
part of the country where prairies and barrens are found ; but 
they have all been formed by the same agent, and that is water. 
An objection to this opinion may be raised by some, that these 
prairies and barrens are frequently found in the counties of 
Delaware, Champaign, Madison, Fayette, &c. on ground con- 
siderably elevated. Are. they higher than the hills near Chil- 
licothe ? From a careful inspection, but without any instru* 
ments, I am convinced that they are none of them as high. 

There is no perpendicular fall of water, but merely a gra- 
doal descent, from Columbus to the Ohio ; nay, there is bo 
fidl from the very source of the Scioto to its mouth. Eveiy 
one iicquainted with hydrostatios, knows that water will run 
briskly where the descent is only a few inches in a mile. The 
writer believes that the Scioto, from its source to the Ohio 
river, does not descend more than one hundred feet, and that 
the present surface of Lake Erie is about on a level with the 
Ohio in a freshet ; that before the channel of Niagara river 
was deepened, as it evidently has been, by the attrition of that 
mighty stream ; and before the hills adjacent to the Ohio were 
worn down by the waters of the Scioto, the whole country 
north of ChiUicothe, where these hills commence, to Lake 
Erie inclusive, was covered with water, except the very 
highest hills in the counties of Greene, &c. which were then 
islands. What tends to corroborate this opinion is, that on 
these high grounds we find limestone and other rocks, and 
indications of gypsum ; but no alluvion, and none of those frag- 
ments and ruins which are produced by water acting mecha- 
nically upon a country for a. long space of time. We might 
mention other parts of country where prairies and barrens 
abound, and which have been formed by water. Those along 
Greene river, in Kentucky, have evidently been covered by 
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the waters of that riTer. The bed of that itream haa been 
deepened bj the constaDt flowing of the water along its chan- 
nel ; the water is drained off, and the prairies and barrens 
now occupy the soil which the water had made and formerlj 
corered. The prairies aboYe the falls of Hockhockii^, along 
that river, have evidently been formed in the same way, and 
owe their origin and appearances to similar causes. There is 
near Lancaster, on the last-mentioned river in the State of 
Ohio, and near the great road, a gentle rise of ground in the 
prairie, which has every appearance of having been an island, 
and IB so called by the people of the vicinity. 

In fine, wherever prairies and barrens are found, there, for 
a long space of time, water once stood, but was gradually 
drained off. Else why allnvial soil to such a depth, in low 
situations, and growing thinner as we asoond on gmnnd more 
elevated ! Else why do we find rocks in more elevated tracts 
of country, and not in prairies or barrens ? Else why do we 
find no alluvion, no grass, but a thick growth of ancient forest- 
trees on the higher lands ? Else why do we find beneath the 
alluvion of the prairies, pebbles and shells similar to those at 
die bottom of lakes and ponds ? Else why do the higher grounds 
to this moment present the appearances of so many islands ? 
And all these indications where no stream now in existence 
coqU by possibility have reached them ? 

That the waters which once covered so great a part of this 
State (Ohio) were drawn off gradually, we infer from the fact, 
that there is not a. single indication of the effects of an earth- 
quake or volcano, from the foot of the Allegany to the banks 
of the Mississippi : in this region not a stone nor a layer of 
esrth has been misplaced, nor its position changed. " 

But an interesting inquiry here presents itself. Were the 
hills along the Ohio, before they were worn away by the 
streams which now empty themselves into that river, ever 
high enough to raise the water to tlie north of them to such a 
degree that it would overspread the country where the prai- 
ries and barrens are now found? Although the height of these 
hills has not been ascertained by the proper instruments, yet 
from appearances, not to be mistaken hy any person who 

12* 
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examines them and the country towards Lake Erie, these hills 
are much higher than any land between them and that lake. 
And from certain indications, (as already remarked,) had not 
the bed of the Niagara been deepened by the running of that 
mi(^ty river, Lake Erie, as formerly, would empty itself into 
the Ohio by the Scioto and Miami ; and the great northern 
lakes would once more dischtege themselves into the Missis- 
sippi by the Illinois. Lake Ontario, from some cause, (possi- 
bly an earthquake, or the wearing away of its outlet, or both,) 
is considerably lower than it was formerly : in that way the 
land along its banks, once covered by its waters, is drained, 
presenting appearances exactly similar to those seen in many 
of our prairies. 

MUcellnn^rms Rsmarks on the Prairies and Barrens relative to 
their Picturesque Features, and to Agriculture and Health, as 
affected by the peculiarities of these IVacts, 

« 

To the traveller, who for several days traverses these prai- 
ries and barrens, their appearance is quite uninviting, and 
even disagreeable. He may travel from morning until night, 
and make good speed, but on looking around him, he fancies 
himself at the very spot whence he started. No pleasant 
variety of hill and dale, no rapidly running brook delights the 
eye, and no sound of woodland music strikes the ear ; but, in 
their stead, a dull uniformity of prospect *' spread out immense." 
Excepting here and there a tree, or a slight elevation of ground, 
it is otherwise a dead level, covered with tall weeds and coarse 
grass. The slu^sh rivulets, of a reddish colour, scarcely 
'move perceptibly, and their appearance is as uninviting to the 
eye, as their taste is disgusting to the palate. Such are the 
prairies and barrens of the west ; but, in order to make ample 
amends for any deficiency, nature has made them exuberantly 
fertile. The farmer who settles upon them, by raising cattle, 
becomes rich with little labour. He ditches those which are 
too moist for grain ; he ploughs and fences them, and raises 
from seventy to one hundred bushels of maize or Indian corn 
to the acre, without ever hoeing it. The United States own 
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thoQiands and thousandt of acres of sach bud in these western 
States and territories^ which, for prompt payment, may be 
purchased for one doUar and sixty-two and a half cents an 
acre. One objection to these lands is, the want of timber for 
fuel and other purposes ; and another is, that they are unheal- 
thy : but in many places there is an abundance of peat in the 
wet prairies, and cultivation will every year render them 
more and more healthy. Some of them have been cnltivated 
for fifteen or twenty years past with grain, and are as fertile 
as -they ever were. As M. Volney says, " They are , the 
Flandejrs of America." 

Yours, kc. C. A. 



Aet. III. Account of the Coal Mines in the vieinitif of 
Richmond^ Virginia^ communicated to the editor in a letr 
terfrom Mr. John Gbammer, Jun. 



h 



Petcrsburgh, Firg. Jan. 28tA, 1818. 
Dear Sir, 



compliance with your request, that I would send you some 
account of the Virginia coal pits, I paid a visit to them soon 
after my return, in company with Mr. R. W. Withers, and 1 
will now proceed to give you the account proposed. 

The pits, which we made the particular object of oar 
Tisit, are situated in the county of Chesterfield, about 14 miles 
distant, in a direction W. S. W. from Richmond, and 3 miles 
south of James' River. The country rises gradually from 
Kichmond to the pits ; and, from its sandy appearance, is evi- 
dently an alluvial deposit, although its substratum is the gra- 
nite mentioned by Mr. M'Clure, as extending through this 
sUte from S. S. W. to N. N. £. The coal is found on the 
western or upper surface of the granite, coincident with it 
both in direction and inclination ; but whether they come im- 
mediately in contact or not, has not yet been ascertained. The 
* bed' of coal is supposed by the miners to be coextensive wjth 
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the granite, and I ctti discorer tto very good reason fof disa- 
greeing with them in thia partieidar; bat, on the contrarj, 
many circumstances conttor toiCrengthen the opinion that it b 
really coextensire with the granite. The coal is now pro- 
cared from at least 25 different pita, opened at conrenient dis- 
tances through an extent of from 60 to 70 miles. It eveiy 
where commences at the upper surface or termination of the 
body of granite. Some suppose that it is imposed on the gra- 
nite ; and others, that a thin stratum of slate is interposed be* 
tween the coal and granite. It is always found corered by 
the slate. The granite is inclined to the horizon at an angle 
of 45^, and the coal has the same inclination. And since the 
coal, as far as it has been discovered, is found to accompany 
and correspond with the granite, why may we not suppose 
that it continues to accompany the granite, where it has not 
yet been discovered ? At Heth's pits, the coal is 50 feet thick, 
measured on a line perpendicular to the surfaces of the ex- 
treme strata. At some of the pits between Heth's and James' 
River, it is 30 feet thick ; and at the river, not more than f 5 
feet. The thickness of the coal on the north side of James* 
River, at the pits in Henrico and Hanover counties, is variable, 
but at no place greater than 25 feet ; and to the south d 
Heth*s, in the pits extending to the Appomatox river, it is stiD 
less thick. These facts would induce the supposition, that the 
coal was deposited in a bed, near the centre of which Heth'i 
pits were sunk. But, on the other hand, the coal is distinctljf 
stratified, and the number of strata increases as the coal pro- 
ceeds from the surfiice of the earth ; of course, therefore, the 
ferther you proceed from the outer extremity of the coal, th< 
thicker the body of it will be found ; and from the inclinatiot 
of the coal, the farther you are from its outer extremity th< 
deeper it must be under the surface of the earth. Heth's pit 
are 100 feet deeper than any that have yet been sunk ; anc 
all the pits, that I have seen, appear to be nearer to the outei 
extremity of the coal. We may conclude, therefore, that i 
the others had been sunk as far from the outer extremity, thei 
would have been as deep, and the coal would have been foun< 
as thick in them as in Heth's. Heth'a pits, now »o called 
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were first opened about 30 yean sioce, and worked to some 
considerable extent. Experiencing, however, mnch inconre- 
nience from the near approach of the works to a part of the 
coal which was on fire ; and finding, from their unskilful mode 
of mining, that the business was not profitable, thej abandon- 
ed the works, and filled up their shaft. Some few yean after, 
Mr. Heth obtained possession of the land ; and, haying import- 
ed two Scotch minen, commenced working the coal again. He 
has now three shafts open, in a line with each other, in the di- 
rection of the vein. Thej are sunk near the brink of a steep 
hill, which rises about 1 80 feet from the western bank of a small 
brook. The depth of one of the shafts is 360 feet The 
other two are about 300 feet deep, each. A steam-engine, con- 
structed by Bolton & Watt, is erected at the middle and deep- 
eat shaft. It is used exclusively for pumping out water ; but 
I will not trouble you with an account of the modtu operandi^ 
as it would be only a repetition of your own description of the 
same operation at the Cornwall mines. The coal is raised in 
a box, called by the minera a cozve. These cowes contain aboot 
two bushels each, and two of them are alternately rising and 
descending in each shaft. They are raised by means of ropes, 
fiestened to a simple wheel and crank, which is turned by 
mules. In sinking their shafts, they cut, in the fint place, per- 
pendicularly (i. e. to the surface of the earth) through the 
coal, to its lower surface ; and then turning westwardly, they 
open a horizontal gallery through the inclination of the vein^ 
to its upper surface ; by this means, to use their own terms, 
''gainii^a double cut onit.'* Their principal gallery passes 
(in the direction of the vein,) by the mouth of each shaft. Its 
length is 1350 feet, and it is terminated at each end by a hitch 
or dyke of hard sandstone. (The passage was stopped with 
rubbish in such a manner as to prevent me from seeing the 
stone myself, and the gentleman who escorted me through the 
mines is my authority for its being sandstone ; he might pos- 
sibly, however, have been mistaken, as it is difficult to ascer- 
tain what a stone is, in such a place, until it is broken.) When 
I was at the pits, they were preparing to blast through this 
rock. At right angles to the principal gallery, thej have 
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opened, at convenient distances apart, shorter galleries, run- 
ning westwardly, and these are again connected by passages 
parallel to the first or principal gallery. 'Pickaxes arc the 
only tools used in working the coal, as it breaks very readily, 
in the direction of the strata. The roofs of some of the pas- 
sages are perfectly smooth ; and in such, the light of the lamps, 
reflected from the great variety of colours in the coal, pre- 
sents a very brilliant sight. The gloomy blackness, however, 
of most of the galleries, and the strange dress and appearance 
of the black miners, would furnish sufiicient data to the con- 
ception of a poet, for a description of Pluto's kingdom. A 
strong sulphurous acid ran down the walls of many of the gal- 
leries ; and I observed one of the drains was filled with a yel- 
lowish gelatinous substance, which 1 ascertained, on a subse- 
quent examination, was a yellow, or rather a reddish, oxide 
of iron, mechanically suspended in water. 
• 1 mentioned above that a part of the coal was on fire : I could 
not ascertain when this fact was first observed to exist ; and it 
is not impossible that the coal may have been burning a cen- 
tury, or more. It is highly probable, however, that a compa- 
ratively small quantity of tlie coal is consumed, as the combus- 
tion must be greatly retarded by the absence of a sufficient 
portion of atmospheric air. A strong sulphurous fume issues 
from an irregular hole in the side of the hill of about 2 feet 
diameter. The hole appears to be only 4 or 5 feet deep, and 
the smoke rises into it from cracks, partly filled with loose 
clay. The earth is very much cracked around the hole, to 
the distance of 12 or 15 feet ; and these cracks are from 1 to 
4 inches wide. The mouth of the hole is encrusted with aci- 
cular crystals of pure sulphur. Attempts were formerly made 
to extinguish the fire, by turning water into this hole ; and, 
afler every attempt, there was a temporary disappearance of 
the smoke for several weeks ; but never longer than three 
months. For several years, however, they have desisted 
from such vain attempts, and have taken advantage of the faci- 
lity afforded, by the existence of this fire, for ventilating the 
mines, in the following manner : — They opened a passage from 
their present, to the old deserted, works ; this they can opep 
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^Dt shot, by means of a close door. As the old worin are rery 
near the fire, the air in. them becomes very much ratified 1^ 
the heat ; and probably a considerable portion of it is coDsnni- 
ed (as the principal pabulum for the combustion,) and a par- 
tial vacuum is produced. When the air in their present works, 
therefore, becomes impure, they open the door, and a strong 
current rushes into the old works ; its place is again supplied 
with fresh air through the shafts. Previous to the adoption 
of this mode of ventilation, they eiperienced great inconve- 
nience from carbonic acid gas ; and some of the workmen had 
been killed by an explosion of carburetted hydrogen gas. Since 
this mode has been adopted, they have ezperieDced no incon- 
venience at all from noxious gases. On inqoiry, I was told 
that the substances passed through, in getting to the coal, va- 
ried in the di£ferent pits. As far, however, as I could learn 
by inquiry, and an examination of the heaps of rubbish, the 
fellowiog substances, in the order in which they stand, have 
been found in Heth's pits : — ^mould, clay, gravel, fuller's earth, 
sandstone, (at first extremely coarse and friable, but becoming 
more compact and hard, and having an appearance somewhat 
stratified as they descended,) gray and bluish clay slate, hard 
Uoish sandstone, shale, or, as they term it, shiver, white mica- 
ceous sandstone, extremely bard ; blue slate and shale inter- 
mixed, black slate, and then the coal. The depth of these stra- 
ta differed so much in different pits, that their individual thick- 
ness could not be ascertained. Vegetable impressions are 
very common in the slate next the coal ; and they have fqund 
the impression of a fish. Pieces of pure charcoal, in the form 
of sticks, or logs, are frequently found in or on the coal. In 
sinking one of the pits they met with a perpendicular column, 
8 inches in diameter, extending through the slate into the coal ; 
in all about 50 feet. Its surface was distinctly serrated, and 
at intervals of about 2 inches it appeared jointed, breaking 
easily at the joints. For the want of a better name I must call 
it a ** lusus naturae ;" for it is neither clay-slate nor mica-slate, 
nor shale, nor sandstone ; but appears to be composed of them 
all. Masses of a black oxide of iron arc sometimes found in 
the slate : and from its weight and hardnoHs the miners very 
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ttivperij call it ironstODe. IroD pyrites are very abundant in 
Ifae slate, and the heaps of rubbish are white with the sulphate 
of alumine ; yellow ochre is found among the rubbish, but I 
could not ascertain its relative position with any precision. 
The- side of the hill at the pits is covered with quartz pebbles ; 
lome of which are as transparent and beautiful as 1 ever saw. 
The country, for several miles around the pits, (i. e. as fiir as 
I have seen,) appears to be entirely destitute of rocks or peb- 
bles, and is covered with a light sandy soil. I am unable to 
infonn you of the number of hands employed at, or of the quan- 
tity of coal annually furnished from, these pits, as a part of my 
Botes has, by an accident, been rendered illegible. 

Thus, sir, I have eDdcavoured to comply with my promise 
of giving you an account of the coal pits.* In doing this, I 
have only attempted to state &cts as they existed ; although I 
have no doubt that my imperfect acquaintance with geology 
has occasioned many omissions which might have been inter- 
esting. To the same cause must be attributed the use of lan- 
guage not always strictly scientific, and a method less exact 
than might have been desired. With all its imperfections, 
however, if you can, firom the mass of facts, coll any one which 
may be useful or interestii^, I shall be fiilly compensated by 
the pleasure of having furnished it, for any trouble I may have 
been at in doing so. And, if at any time 1 should be able to 
furnish you with any information relative to the mineralogy or 
geology of this part of the country, I hope you will let me 
know it 

• Jnwiog the word ^prt,** instead of <*niiiie»" I hare ftocommodated way" 
laapiefe to m cmIbib of (he coantrf. 
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Abt. IV. Sketch of the Geology and Mtnaralogtf of 4$ 
part of the State of Indiana^ communicated in a letter iQ 
the Editor^ by Mr. W. B. Stilsoji. 

L0VI8VILLE, (Ken.) August 11, 1818. 
Dear Sir, 

J. HAVE employed a short period of leisure in passing orcar 
A portion of the state of Indiana. Among other objects, I wsb 
not wholly inattentive to the mineralogical and geological fea- 
tures of the country. I now, with diffidence, transmit to yon 
the resuU of my inquiries. 

Seetcb, &c. 

The secondary formation of the state of Indiana is alnmdantiy 
erident. The surface of the soil is undulating, and marked 
with few elevations which deserve the name of mountains. 
ThB rocks are sandstone, limestone, and clay-slate ; all of 
which are disposed in horizontal strata. The sandstone pre- 
aents nothing remarkable in its appearance. Its colours are 
various shades of gray and brown. The principal hilb are of 
this formation. The principal colours of the limestone are 
blue and gray, and their various mingled and intermediate 
shades. Its secondary formation is very manifest from its 
almost earthy appearance. In innumerable instances, the 
Kmestone rocks contain immense quantities of imbedded shells, 
of great similarity in form and appearance, and having consi- 
derable resemblance, to the common escallop-shell of the 
Ocean. Owing to the easy decomposition of these rocks,' and 
the horizontal position of their strata, they afford many sub- 
terranean passages ibr water. A considerable stream, called 
Lost River, runs into a cave in the side of a precipitous hill ; 
and, aAer a passage of 6 or 7 miles under the earth, again 
makes its appearance, with a large accession to its waters. 
The traveller's attention is continually excited by cavities in 
the earth, where the temporary rivulets, proceeding from 
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rains, make a sudden exit throogfa perpendicular perforatioiw 
in the upper stratum of the rock. There are many such cayi- 
ties, which do not receive any water from the surface. Some 
of them are many yards in diameter, forming a regular circular 
concave, of considerable depth towards the centre. They are 
vulgarly known among the inhabitants by the name of '* nnk- 
Jkofea." The localities of slate are few, and present nothing 
unconunon. 

With regard to the particular minerals. On Sand Creek, 
60 miles from White River, is an interesting locality of that 
variety of silex, commonly called burrstone. It has been 
examined by several practical millers, who do not hesitate to 
pronounce the specimens which it a£fords, equal, if not superior, 
to the French burrs. The locahty is twenty acres in extent, 
and appears to be inexhaustible. The mineral varies Very 
much in its appearance ; it is generally porous, and appears 
to have been puffed up by the escape of some gas, while it 
was in a state of fusion. A mass of well-raised bread gives no 
inadequate idea of its configuration. It produces most vivid 
sparks with steel. Some labourers are employed in procu];ing 
millstones from this place ; and, such is the size of the sili- 
ceous rocks, that they are under no necessity of constructing 
them of detached masses. They form, of a single rock, mill- 
stones of five and a half feet in diameter, which are not de- 
faced by any irregularity, or even earthy cavity. These mill- 
stones may be carried down the White, Wabash, Ohio, and 
Mississippi rivers, to New-Orleans, with great facility. And 
if they should prove as excellent as it is expected they will, 
this discovery will shed new lustre upon the accumulating evi- 
dence of the mineralogical resources of this republic. 

Many other varieties of silex are common : rock crystal, 
agate, and chalcedony, are oflen found in the beds of rivulets. I 
passed a considerable distance upon the banks of a small stream, 
called Leather-wood creek : the bottom of the creek was co- 
vered, the whole distance, with siliceous masses, shaped like 
oblate spheroids, and of every size, from that of a large melon 
downwards. On being broken, they presented beautiful geodes 
of crystallized quarts, amethyst, &^. The outside was ofleix 
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fine chalcedony, and sometimes the interior was the same sub- 
stance, in the form of balls ; all these were sometimes com- 
bined, forming agates of great beauty. 

Carbonate of lime, crystallized, is sometimes found ; and 
many of the cayes afford fine stalactites. 

There is a large cave near Corydon, celebrated for the pro- 
daction of sulphate of magnesia, or Epsom sahs. It has been 
explored for the distance of several miles. When it was first 
discoTcred, the bottom, in many places, was covered to the 
depth of several inches, with pure, brilliant, needle-shaped 
crystals of sulphate of magnesia. By some mysterious process 
of nature, or rather of Divine benevolence, the production of 
this useful salt is continually going on. This cave also produ- 
ces some other salts in small quantities -.nitrate of lime, nitrate 
of magnesia, sulphate of lime, &c. 

Where the basis of the country is limestone, the waters 
always take up a great quantify of lime, and some of them pos- 
sess great petrifying powers. I saw many specimens of petri- 
ftctions : a tufl of moss, the form perfectly preserved ; leaves, 
bark, and branches of tress ; insects, and many others. 

Many of the springs arc strongly impregnated with sulphur, 
and some of them arc saturated with sulphuretted h3'drogen. 
I found the opinion universally prevalent among the people of 
this state, that the first appearance of these sulphur springs 
was immediately subsequent to the earthquakes of 1812. They 
say, that then new springs, impregnated with sulphur, broke 
out, and the waters of some old springs, for the first time, gave 
indications of this mineral. A sensible farmer, who has a large 
sulphur-fountain, boiling up from the bottom of a river near 
its bank, assured me, that there was no trace of this spring 
until ajflcr the period to which I have alluded. He could 
have no interest in deceiving me ; and if he did deceive me, 
liis conduct could originate only in that love of the marvellous 
which is so characteristic of the human mind. He moreover 
assured me that the ** water had been growing weaker, (to 
use his phrase) ever since its first appearance." I have room 
only to mention, among the minerals of Indiana, many varieties 
of clay, ochres, gypsum, alabaster, muriat of soda, (very com- 
mon.) iron ore, and antimony. 
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Amr. V. JVeii^ laealitiei ofAgaU^ Chcdcedonyj 

Stilbitej AnakiiM, Titanium^ Prehnite^ fyc. 



JLIeERFIELD» tec In tte account of the Mineralogf and 
Geology of Deerfieldy by Mr. Hitchcock, in the present 
Number, it will be seen, that these interesting minerals (with 
die exception of titanium) exist in the secondary green- 
atone of that place. We have specimens, (through flie kind- 
ness of Mr. Hitchcock,) and observe that the agates, chal- 
cedony, analcime, and prehnite, are imbedded in the trap ; 
the agates are in some instances very delicate in the dispo- 
sition of their bands, and need nothing but polishing to make 
them beautiful ; the same is true of the chalcedony. The 
chabasie and stilbite occupy cavities, and the chabasie is oAea 
distinctly crystalized in a rhomboid, so nearly approaching t 
cube, in the quantity pf its angles, that the mistake is easi^ 
committed of supposing them to be cubes ; the crystals ars 
sometimes transparent, and the largest a quarter of an inch is. 
diameter. Titanium is found in Leyden ; it is the red oxide- 
very well characterised — in reddish brown crystals as large 
as a conmion goose quill,* and, in some instances, perfectiy 
geniculated. It is rare to see finer specimens. 

EasUHcmen. It will be observed, that the great ranges of 
secondary greenstone, which cut Connecticut and Massachu- 
setts in two, terminate at New-Haven, on the one hand, and 
some way above Deerfield on the other. By comparing the 
account of the termination at New-Haven (Bruce^s Journal, 
V. i. p. 139.) with that now published, of the termination at 
or near Deerfield, it will be seen that the geology and imbed- 
ded minerals are very similar. At East-Haven, (one of the 
branches of the greenstone of New-Haven, and within from 
three to four miles of the latter town,) chalcedony is often 
found, sometimes imbedded in the trap, (but perhaps more 
frequently loose among the fallen stones,) which, although in 



* Since the above article was w rittm we hare recei/ed tome as hvgv a? a 
ingcr. 
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jnnaU piece«, is as perfect in its characters as the chalcedony 
of the Feroe Islands. It is of a delicate graj» translucenti 
mamillary » botryoidal, stalactitical, or impressed by crystals 
of qnartz, which have osnally fallen out ; sometimes these 
crystals incrust the chalcedony. 

Agates also are found in considerable numbers^ both imbed- 
ded and loose. They usaally consist of bands of chalcedony 
md quartz, and sometimes of the latter only, variously striped 
or spotted, or interlaced with jasper, camelian, and cacho^ 
hog. 

The form of the imbedded agates at East-Haven is com- 
Bonly ovoidal, or egg-shaped, and frequently it is conical. 
Some portions of pure chalcedony occur, which are shaped 
like a long, slender carrot or parsnip, and the situation of the 
ktter in the ground would exactly represent that of the chal- 
csdony or agate in the rock. 

The imbedded masses are frequently altogether quartz, and 
then they are most commonly geodes or hollow balls lined 
with orystab, commonly very perfect and brilliant, although 
rarely large. These crystals are commonly transparent and 
colouriess — ^but they exhibit also most of the varieties of 
colour which quartz assumes — the amethyst — the smoky — 
yellow, &c.» and occasionally they are tipped and spotted 
with red jasper. 

The spontaneous decay of these trap rocks causes many 
specimens to be found among their ruins, and many more arc 
imbedded in the solid rock ; but the industry of successive 
classes from the neighbouring college, issuing from Col. Gibbs^s 
cabinet, has now made specimens more scarce. 

JVaodbury. Twenty-four miles from New-Haven, N.W. 

In a geological sketch of parts of the counties of New- 
Haven and Litchfield, which may appear in a future Number, 
it will be seen that prehnite, stilbite, and agate are found at 
Woodbury, in the little basin of secondaiy greenstone which 
exists there; the prehnite is abundant — it is not known 
whether the agates are so, although it is asserted to be the 
fact ; the stilbite was not observed to 1>c abundant, although it 
was weH characterizcdt 
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Abt. VI. Account of the Strata perforated bj/t and oftkc 
Minerals found t/t, the great adit to the Southampton 
Lend Mine. Communicated to the Editor by Mr. Amob 
Eaton, Lecturer on Geolqgj/j Botany, fyc. 

To Professor Silliman, 

AtTER a laborious geological excursion along M'CIure'i 
Springfield section, for about one hundred miles, 1 visited 
Dr. D. Hunt, at Northampton. He observed that yon had 
expressed an opinion, that an attentive examination of all the 
strata constituting the walls of the artificial avenue or drift at 
the Southampton mines, would bring facts to knowledge, 
which might, in some degree, subserve the cause of geolog^ 
science. I am now at the mouth of the drill, having just 
completed the labour which you had marked out. 

I employed two miners to commence with me, at the ter- 
mination of the drifl, which is now extended 800 feet into Ae 
hill. We broke off large specimens, at very short intervals, 
throughout the whole extent of the drift. We arrived at its 
mouth with almost a boat load of specimens. I kept a memo- 
randum of every thing which occurred, while under ground ; 
and I have now arranged the specimens, before the mouth of 
the drift, in the same order in which they were situated in 
the earth. 

Fatigued as I am, I will make my remarks here, in the 
field, lest something should hereafter escape me, which i« 
now fresh in my recollection. Beginning with the greatest 
distance to which the miners have penetrated, 1 will set 
down my remarks, in fact, in reversed order. 

000 feet. The rock is fine-grained gray granite, traversed 
by veins, lined with quartz cr}'stals, and mostly filled witli 
calcareous spar, often beautifully crystallized. In the same 
veins blue and pnqde filiate of lime and copper pyrite* fi-o- 
qiwntly occur. 
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790 feet The same fine-grained granite is continued, 
occasionally trarersed by veins lined with crystals of quartz ; 
but containing no other minerals. 

774 feet. A narrow vein of sulphurct of lead, with walls 
lined with crystals of quartz. The fairest cubic crystals are 
slif^tly attached to the points of the quartz crystals. Yel- 
lowish crystals of carbonate of lime are oflen interspersed 
among the lead. Sulphate of barytes occurs here also ; some- 
ti^ies in plates meeting at various angles, and forming cham- 
bers lined with minute crystals of quartz. Minute crystals of 
copper pyrites and a little flaate of lime have been ibnnd 
here ; also fine specimens of bitter spar. The walls are very 
compact, fine-grained granite. 

760 feet Coarse, parti-coloured granite. The felspar is 
flesh-colonred and white ; the quartz oflen bluish or greenish ; 
the mica silvery, greenish, or purplish. 

726 feet A stratum of gray-wacke slate. Texture less 
firm than of the same rock at the west of Pittsfield. This 
stratum is veiy distinct, and about two feet thick. 

723 feet A stratum of serpentine rock, containing very 
red quartz imbedded in various directions. It is very compact, 
and mostly green. Here it is but about three feet thick. 
About ten miles south of this place, on Maclure's Springfield 
section, near the line between Westfield and Russel, and 
four miles west from Westfield Academy, I found this same 
stratum of very great breadth. I say the same stratum^ 
because it is situated in the granitic hill, east of the highest 
ridge of granite, which is evidently a continuation of this 
range. Perhaps I may, hereaAer, give you an account of 
my excursion along that section of Maclure, in which I may 
give you a more particular description of the Westfield ser- 
pentine. 

720 feet. Coarse granite, with white and flesh-coloured 
felspar, black and silvery mica. 

700 feet. A stratum of red mica slate, about four feet 
thick. 

Vor. l.,..No. 9. 13 
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694 feet. Coarse, flesh-coloured granite. Thia is the 
handsomest granite in the whole drill. Here we find the nnoat 
beantifal specimens of graphic granite, both flesh-coloured and 

gray- 

680 feet. A stratum of Kirwan's steU-stein. That is, an 
aggregate of fine-grained quartz and mica, without any felspar. 
The quartz is mostly greenish, probably coloured bj the next 
stratum. 

670 feet. Beautiful green soapstone. Very compact, but 
rather soAer than that kind in common use fi>r inkstands. 

666 feet. A green, granular aggregate. It seems to be 
made up of fine fragments of quartz, soapstone, and mica, 
rarely a little felspar, sli§^tly compacted together. 

Remark. AU the strata, from the inner termination of the 
drift to this place, a distance of one hundred and thirty-four 
feet, are nearly vertical, or a very little inclined. Here they 
begin to approach a horizontal position. 

The green aggr^ a te continues as fiir as the air-well, a dis- 
tance of 66 feet, with some trifling variations in the size and 
proportions of the aggregated fragments. 

500 feet. A granulated, schistose aggregate, chiefly of 
quartz and mica. Though the constituents and the form of 
the rock correspond very nearly with mica slate, it cannot be 
considered as the primitive mica slate rock. It is so slightl^v 
compacted that it can scarcely be kept from falling to pieces. 
Its position is nearly horizontal. 

480 feet. A stratum of coal, half an inch thick. Thi? 
stratum may be traced, at different intervals, one hundred and 
eighty feet along the drifl towards its mouth. It lies between 
the strata of the last described schistose aggregate. 

400 feet. An aggregate appears, alternating with the loose 
schistose rock, which resembles the red sandstone, but is of 
a less firm texture. 

From this place all the strata, east of the soapstone, occa- 
sionally appear, for the distance of about three huudred feet. 
This is probably on account of their undulatory forms and 
horizontal position. Most of the way we find the lower pari 
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of the walls to conust of a kind of ^emi-indnrated podding 
fftoiie. Sometines a thin stratuift of fine, loose sted occon. 
At 300 feet the coal stratum disappears, passing below the 
bottom of the drift. 

The last hondred feet is chiefly gtarel, which is now sop- 
ported b J timbers. 

SouihampUm, Aug. 26, 1818. 
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Art. VII. On the Peat of Dutchess County^-^ead brf&re 
the Lyceum of Natural History ^ in j^ew-York^ hy the 
Rer. F. C» ScBAEFrER, of JYew-Torkl and by him ^m- 
municated to the Editor. 

XN May, 1817, 1 brought specimens of marl and peat from 
Dntchess county, which were taken from a fen or bog occu« 
pying an area of some acre?. These fens occur frequently in 
the towns of Rhincbeck, Northeast, Clinton, &c. in Dutchess 
county. Duru^ a part of the year they are covered with 
water. 

A pit was dug in the bog from which I procured the speci- 
mens. The order and depth of the well-defined strata which 
were exhibited by this excavation, I noted in my memorandum 
book, -from which I extract the following : 

After clearing away the fresh sod and recent vegetablo 
mould, there appeared > 

1. A stratum or bed of peat^ commonly called turf, varying 

in depth from three to four feet 

2. A stratum of peat and marl commingled; depth two 

feet. 
X A stratum of pure marl, from two to three feet Below 

these there was an appearance of sand and blue clay. 
The first, or upper stratum, consists o£ compact peat. This 
substance, when first taken up, is of a dark brown colour, soft, 
and rather viscid. Some vegetable fibres and vacuous seeds 
are distributed throughout the mass. It may be moulded to 
any convenient form. When perfectly dry, the texture of 
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this variety, of which there is a specimen before you, acquires 
a high degree of solidity. Its fracture is earthy ; the colour is 
lighter. 

I should not have oflfered more on tliis subject than the 
labelled specimen, had I not made a most satisfactory experi- 
ment with this kind of fuel, which may be obtained in great 
abundance in our own State. It is easily kindled ; burns with 
a bright flame ; yields a bluish smoke, and produces an odour 
similar to that which attends the combustion of gramineous 
substances. But this is momentary. When thoroughly kin- 
dled, it bums with less flame, yields a small proportion of 
blackish smoke, apd sulphurous acid gas is evolved, though I 
cannot discover any pyrites. It burns for a long time, and emits 
a great body of heat. It leaves a very small proportion of light, 
grayish white ashes ; on which I have as yet made no experi- 
ments, having this day, for tlie first time, paid particular atten- 
tion to this substance, attracted by the unusual hardness which 
it acquired since it is in my possession : and not many houn 
have elapsed since I subjected it to combustion. The attempt 
succeeded so well, that I cannot refrain from expressing mj 
opinion, that this variety of peat will answer as an excellent 
substitute for the best Liverpool coal. 



Art. VIIL Notices of Geology in the West-Indies, 

REMARKS. 

XN the former Number of this work, a notice was published 
respecting siliceous petrifactions of wood, from Antigua. We 
now publish a geological sketch of the island, with notices of 
some other parts of the West * ndies. This communication is 
made by a friend, with permission to publish it. It is a pro- 
duction of the pen of Dr. Nugent, of St. Johns, Antigua, a 
gentleman of eminent scientific acquirements, who, it is hoped, 
will continue his laudable atid able efibrts to illustrate the 
natural history of the West-Indies. 
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Memorandum concerning the Geology ofAiUiguay ^e. 

The southern and more mountainous part of the island con- 
sists of trap rocks ; more particularly of trap breccia and 
wack6-porphyry. On these beds rests a series of very pecu- 
liar stratified conglomerate rocks. These strata vary exceed- 
ingly in colour and Uiickness, but all dip, at a considerable 
angle, to the northwest. The more usual character of this 
rock, is that of a clayey basi&» with minute particles of felspar, and 
small spots ofgrimerde*^ (or chlorite Baldog^e.) This latter is 
frequently diffused over the whole, and gives it a green tinge : 
the colour has been thought by some to proceed from the im- 
pregnation of copper, but I am rather of opinion that is owing to 
manganese and iron. The conglomerate character of this rock, is 
derived from its having imbedded in it, or incorporated with 
it, numerous fragments, of all sizes, of petrified wood, chert, 
with and without coralline impressions, agate, jasper, amygda- 
loidy greenstone, homstone, porphyry, porphyry slate, and 
other substances. 

On this singular class of strata, reposes an extensive calca- 
reous formation, occupying the northern and eastern part of 
the island, having subordinate to it, and at its lowest part, where 
it is in contact with the conglomerate, large beds and patches 
of chert, which contains also a vast variety of petrified woods, 
several of which are of the palm tribe . with silicified shells, 
chiefly cerithea ; though at the Church-hill, at St. Johns, formed 
of this chert, casts of bivalve and ramose madrepores are Uke- 
wise found* The calcareous beds are principally of a friable 
marl, with blocks and layers of limestone irregularly included.. 
In this formation^ are many fossil shells, both in the calcareous 
and siliceous state ; and there appear to be some beds, wherein 
is a mixture of shells of marine, and others of a fresh water, 
or at least a terrestrial origin. The coralline agates found in 
nodules and patches therein, and which may readily be dis- 

* The gncD fltrtli of most mineralogistt. EniroR. 
f- Armflf MfH-a^^colqsical phrase, of Gcnnah origia. 
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tinguished from the coralline chert of the previous beds, are 
the most beantifbl which have anj where been yet noticed ; 
and when well selected and polished, make very pleasing 
ornaments. 

The island, * as well as Barbuda, thirty miles to the north-^ 
ward, the Grande Terre part of Guadaloupe, at a similar dis- 
tance to the southward and eastward, with several otiiers of 
die West-India Island, give proof of an extensive formation, 
■lore recent than those to which naturalists have heretofore 
principally confined their attention ; and which is^ perhaps, 
contemporaneous with, if not later than, the Paris Basin, so 
well described by Cuvier and Brongniart. 

Jlpnl lOtk, 1818. N. K. 

N. B. A few specimens are sent. 



RCMARKS. 
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If the above paper be read attentively, in connexion with 
that in No. I. on the petrified wood of Antigua, it will afford 
some very cvrious information to the geologist respecting 
these petri&ctions, and must lead to interesting specula- 
tions respecting their origin, under circumstances so very 
pecuhar, and to which we do not recollect to have heard of 
any parallel. 



Art. IX. Discovery of JVative Crystallized Carbonate of 
Magnesia on Staten-lsland^ with a Notice of the Geology 
and Mineralogy of that Island ^ by James Pierce, Es<^. 
ofj^few' York, in a Letter to the Editor. 

New-York, October 19, 1818. 
Dear Sir, 

J. FORWARD you a few mineral specimens characteristic of 
Staten-Island, including native carbonate of magnesia, in ncicu- 
lar crystals. I di$;covered this new form and locality of mag- 
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ttesia in exanMning the strata exhibited in an ezcaration now 
making, under the delusive expectation of finding gold, about ^ 
three miles from the Quarantine. In descending the shaft, 
sank perpendicularlj in steatite, magnesite, yeins of talc, and 
green translucent asbestus were observed at depths from six 
to thirty-five feet The magnesite was found to embrace veins 
and cavities containing native carbonate of magnesia, in very 
white acicular crystals, grouped in minute fibres radiating from 
the sides, but not always ^filling the veins and cavities. The 
crystals were, in some instances, suspended, assuming a sta- 
lactical Ibrm. This carbonate of magnesia dissolves entirely 
in diluted sulphuric add, with considerable effervescence and 
chemical action, producing a bitter compound, from which salts 
of easy solution are formed by evaporation. The magnesite in 
which these crystals are found, appears to be composed of car- 
bonate of magnesia, steatite, and. talc, disintegrating readily 
upon exposure to air and moisture : it effervesces considerably 
in sulphuric acid, forming a very bitter fluid that soon exhi- 
bits crystals, indicating that magnesia enters in large propor- 
tion into its constitution. Magnesite may perhaps be found at 
this place in quantity sufiicicnt for a successful manu&cture' of 
Epaom salts. Small regular hexaedral crystals of mica, were 
noticed in steatite. Chromate of iron was sparingly diffused 
throui^ the different minerals raised from various depths. 

A few remarks and facts respecting the geology and minera- 
logy of Staten-Island, may, perhaps, grve some additional 
interest to the specimehs presented. 

Staten-Island (which constitutes Richmond county) is situa- 
ted abont seven miles southwest of the city of New- York, 
extends from northeast to southwest about fifteen miles, in a 
straight line, with an average width of six. It exhibits a con- 
siderable diversity of surface. The eastern part is composed 
principally of elevated ground : a mountain chain is observed 
to take its rise in the vicinity of a narrow sound called the 
Kills, and sweep, in a semicircular form, near the eastern 
shore; it then ranges southwest, parallel with, and distant 
from Amboy Bay, about two miles, terminating near the centre 
of the island, and forming, with the exception of some pn«»sages, a 
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coDtmiied ehtiD, which, qb the eaiteni and Mi^ttieni tidcAt ii 
rery ateepi^ bpt not precipitous.; it gradaalij declinea to the 
west and north, and, in some pieces, it presents on its sonBOuft 
table land of considerable extent. A prominent ridge croasei 
the island^ connecting the elevated ground of the sontfa, witb 
the hiUa of the northern part A species of steatitef contaio- 
ii^ yeiDft of eommon, iiklurated, and scaly talc, amienthns, 
and moat ^ the vi^eties of asbestus, and some chr^piBte of 
iron, constitutes tl^ nucleus of the whole mountain rainfe and 
elevated ground of the i^tem division, stamping itju priw* 
tive. This steatite approach^, ip most places, withiq a foot 
and a half of the.surfiu:e, and appears in small .aagolv loose 
blocks, wherever. the soil has been removed. ItifBokMr is t 
greenish jeliow ; it is brittle, veiy adhesive to the tpngpifSy 
but little unctaous, and probably contains more alnmine nod 
leas magai^ia thaii steatites in general. Much of it dePW 
poaes when exposed to air and moistore, and fonni:agaed 
mould, whenever the descent of ground permits an *^ ^ minV* 
tion of eartbu ..Jt is, not ipiprobable, that in most placea^f Ak 
Staten-Island hiUs, when magnesia constitates a rnnnidwrsMit 
ingredient of t^e rock» it will be found saturated with carbapic 
acid, obviatiQg t^e objection to common magnesian mjuerals ia 
agriculture."-:. 

The mmerab observed on the surface of the northeast part 
of this chain of hills are, secondary greenstone, asbestind, 
sandstone, granite, and gneiss, sparingly scattered in rolled 
masses. In addition to these rocks, in the middle and west- 
em part of the chain, a mineral of uncomn^on appearance is 
observed. It is composed principaUy of quartz, rou^, with 
numerous cells of various forms, in which small siliceous crys- 
tals are g^ierally found : the veins or plates of quarts that 
intersect each other, often embrace talc and oxide of iroo, 
which, decomposing, gives some specimens the appearance of 
volcanic origin. Associated with this cellular ferruginoos 
quartz* brown hsematile is often observed ; this valuable ore 
often yields eighty per cent, of iron of best quality ; its fibres 
assume a variety of aimpes ; they were observed at Staten- 
Island, straight and curved, radiating from a centre, and exhi* 
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faiting the stalactical, cylindrical, and botryoidal fomw, o^u 
displaying a black polished sorface and glistening lustre. 
FermginoaB minerals are abundant on the mountain for seye- 
ral miles. A granular oxide, called by miners shot-ore,* from 
its being principally composed of spherical grains of various 
sizes, was oilen noticed, and appears in some places in exten- 
ure be<]s : it is easily fused, and affords a large per centage of 
good iron for castings. A heavy ore, with a smooth surftce 
and some lustre, bearing a considerable resemblance to native 
iron, is sometimes seen. Banks of white sand, resembling the 
nliceous particles of the seashore, are noticed on the moun- 
tain tops, containing masses of compact, heavy ferruginous 
sandstone, similar to the rocks of our alluvial seaboard. Large 
beds of water-worn siliceous pebbles, in no way differing from 
those washed by the ocean, are seen on the height of the 
ridge, in which excavations have been made several feet, 
leaving the depth of the mass uncertain. On some of the 
eniaences, for a considerable extent, vegetition is entirely 
excluded by an iron-bound soil. Iron ore, imbedded in an 
earth coloured by, and partly composed of, oxide of iron, 
occupies the surface ; and chalcedony and radiated quartz are 
sometimes observed on the primitive ridge. Prospects from 
many of these eminences are extensive and diversified. On 
one side, the ocean and a great extent of coast are in view ; 
on the other, a rich landscape of hills and plains, the eye rest- 
ing on the highland-chain and the mountains bordering Penn- 
sylvania ; the harbour, at your feet, presents a busy, ever- 
Farying scene, and the city of New-York appears to great 
advantage from this point of observation. 

The district between the mountain and the narrows, the 
thickly settled and well-cultivated plain bordering Amboy bi^, 
and much of the western division of the island, arc decidedly 
alluvial. Adjacent to Fort Tompkins, detached pieces of cop- 
per ore have been found. 1 have observed petrifactions of 
marine shells in rocks excavated in that neighbourhood, 
twenty feet from the surface, and sixty above the ocean. 
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The weatern part of the iilaiid presenta moderate eleTi 
tiont ; the 8oil» a good mediom of land and day, is in genen 
fertile ; but a tract near the termination ia aandj and barrel 
Some creeka penetrate to near the centre of the island, an 
are bordered bj extensive salt meadows. Except at the pr 
mitiye range, I hoFe observed in no part of the island larg 
beds of rock that can be called in place ; but rolled masses c 
greenstone, sandstone.'-gneiss, granite, red jasper, and indu 
rated clay, appear in general sparinf^y, but sometimes i 
abnndance, on the snrfiice. Lignite has been foond in ama 
quantities in the western part of the island. A chalybeat 
spring, of no great strength, is the only mineral water mc 
with in Richmond coimty. The ponds, wells, and atreami 
contain a aoft water, holding no lime in solution. 

REMARKS. 

We hare already published (p. 54.) Mr. Pierce's dis 
covery of the pulverulent carbonate of magnesia, and Ban 
pointed out its connexion with Dr. Bruce*s previous dh 
covery of the hydrate of magnesia, or pure magnesia con 
bined with water only. Mr. Pierce has now added anothe 
important link to this chain, and future mineralogists ma; 
quote the vicinity of New-York as affording, 

1. Pore magnesia, crystallized and combined with water only 

S. Carbonate of magnesia, pulverulent and white. 

3. Carbonate of magnesia, in very delicate and perfedl; 
white acicular crystals. 

We possess specimens of them all. ' 

Art. X. On a cwiout substance which accompanies ih 
native Nitre of Kentucky and ofJlfrica, Communicate 
in a letter to the Editor^ from Samuel Brown, M.E 
late ofKentuckyy now of the Alabama Territory. 

REMARKS. 

JL HE scientific public were several years ago laid unde 
obligations to Dr. Brown, for a very interesting and instruc 
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lire account of the aitre carenis, kc. of Kentuckj, pabliahed 
in the TrantactioiiB of the Philosophical Society, in Philadel- 
phia, Vol. VI., and in Brace's Journal, VoL I. p. 100. The 
foUowing comnranication arose from a conyersation on that 
sobject between Dr. Brown and the 



Nem-Hcmeny July 27, 1818. 
DiiR Sir, 

1 have just found the passage I referred to the other daj, 
nhftiTe to the existence of native or sandrock nitre in the 
Ulterior of Sonthem Africa. It is in Barrow, and not in VaiN 
hat, as I thon^t when 1 had the pleasure of conTevsing with 
]fmi concenung it. I am much obliged to you for recalling 
Wf attention to that curious subject, as it has brou|jht to my 
itcollection a &ct, which I believe I omitted to mention in 
ay memoir, (m.) the existence of a black substance in the 
Ay under the rocks, of a bituminous appearance and smell. 
TUai remember to have seen in "a rock-house, near the Ken^ 
tadky river, where very considerable quantitites of sandrock 
ntre had been obtained. This substance was found in masses 
of a few ounces weight, and in the crevices of the rocks near 
the basb of the side walls. The smell was not wholly bitu- 
minous, but resembled that of bitumen combined with musk. 
T am quite unable to account for the formation of the nitre, or 
the production of this black substance which sometimes accom- 
panies it, both in Africa and America. Had I seen Mr. Bar- 
row's travels, when I noticed the bitumen, I should certainly 
have paid more attention to it. But perceiving no relation 
between the rock nitre and the masses of this substance, my 
examination of it was much too superficial. I do not very 
well understand what Mr. Barrow means by saying, that many 
wagon loads of animal matter lay on the roo/* of the caverns in 
Africa. I saw no such matter on the roof of the rock-houses 
in Kentucky. Certainly the caverns have been the habita- 
tions of wild beasts, and great quantities of leaves, &c. have 
been mixed with the debris of the superincumbent rocks, 
bat it does not seem probable, that much animal matter could 
be filtrated through a roof of rock, perhaps forty or fifty feet 
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in thicknesA. The subject, however, is very carious, and 
deserves much more attention than any of us have bestowed 
upon it. 

Extract from Barrom^s Skmtktm Africay p. 291. ^ew-York 

editiim, 

'' About 12 miles to the eastward of the wells, (Hepatic 
welk,) in a kloof of the mountain, we found a considerable 
quantity, of wUive nitre. It was in a cavern similar to those 
used by the Bosgesmans for their winter habitations, and ia 
which they used to make the drawings above mentioned. 
The under swrface of the projecting stratum of cakareom 
stone, and the sides that supported it, were incrusted with t 
coating oi clear ^ vikiu saUpetrey that came off in flakes, firom a 
quarter of an inch to an inch or more in thickness. Ths 
fracture resenfbled that of refined sugar, it burnt complete^ 
away without leaviog any residuum ; and if dissolved in wilai^ 
and thus evaporated, crystals of pure prismatic nitre i^m 
obtained. This salt, in the same state, is to be met wilk 
under the sandstone Strata of massy of the mountains of Africa ; 
but, perhaps, not in sufficient quantities to be employed as an 
article of export There was also in the same cave, runnii^ 
down the sides of the rock, a black substance, that was appa- 
rently bituminous. The peasants called it the urine of the 
das. The dung of this gregarious animal was lying upon the 
roof of the cavern to the amount of many wagon loads. The 
putrid animal matter, filtrating through the rock, contributed, 
no doubt, to the formation of the nitre. The Hepatic wells 
and the native nitre rocks were in the division of Agster 
Sneuwberg, which joins the Tacka to the soulhwest." 

Should I ever visit Kentucky again, I hope that I shall be 
able to give a better account of these caverns, which certainly 
are highly deserving of the attention of naturalists. 

In Philadelphia you may have an opportunity of seeing 
some small specimens of the sandrock, containing nitre, now 
in the cabinet of the Philosophical Society. 
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Art. XI. Detcripiiont of species of Sponges observed on 
the shores of Long-Island, By C. S. RAriNE8<iuE| Esq. 

L HE sponges are one of the most singalar productions of 
ntare ; and, even to this time, naturalists are divided in 
opinion respecting their real rank in the scale of organised 
beings. Some believe that they are animals, belonging to the 
diss of polyps, next to the genus of alcyonium^ while many 
contend that they are not'animals, but plants, of the tribe of 
fisei, or marine vegetables. . 1 am inclined to adopt this latter 
flfuiioot since in all those which I have seen, in Europe and 
America, no perceptible motion nor sensibility was to be dis- 
cerned in any stage of their existence ; and those who have 
acknowledged their animahty, bring no stronger proof thereof 
than an occasional slight shrinking under the hand, and an 
sttimal smell, which are coomion to some mariqe plants. 

Whatever be the truth on the subject, these doubtful 
(pinions prove that they are of the many connecting Unks 
between ^n'^^^W and plants. This is is not a proper place to 
decide this controversy ; I mean merely to make known new 
species of this tribe of beings, which I observed last year, on 
the shores of Long-Island. Such a fragment will be, perhaps, 
the first attempt of the kind ; when more species shall be 
known, the subject may be investigated with more certainty 
and accuracy. 

1. Spongia albescens, Raf. (Whitish sponge.) Elffuse, 
compressed, irregular, perforated, somewhat branched, une- 
qually lobed, whitish, smooth ; lobes truncated ; cells porose, 
?ery minute, nearly equal ; small unequal cells inside. 

Found near Bath and Gravcsend, in sandy bottoms. A 
bige species, sometimes over k foot broad, of quite an irre- 
^lar shape, rather flattened, about one inch thick ; partly 



gibboae ; coiicave now and then, and with laij^e, irregular 
openings, as if large braidlei were anastcmiDeed ; drcom- 
ference branched or lobed, reiy jagged, sinas obtuse, lobei 
elongated obtuse, tnincate or flat, uneqaally divided. The 
mibstance is entirely of a cinereous white, outside and inside, 
of a soft and brittle natare, rather friable ; covered ootaide 
with minute pores of an oblong or round shape, and full of 
small unequal cells inside. 

2. Spangia oftradtuL^ Raf. (Oyster sponge.) Very 
branched, erect, red, papillose ; branches un^qiud, often 
dichotome, obtuse ; cells porose, oblong, nearly eqoal. 

It is often found on the common oyster. (Chirm virgmieu.) 
It rkes from four to six inches, the colour is a fine red, it 
braachea from the base ; the branches are unequal, siraigli, 
cylindrical, or eompressed. Substance stupose. Suriaoe 
GOfiered with small papilla and smaU oblong unequal pores. 

5, Sf^mgia €ttpiia$a^ Raf. (Bushy sponge.) Branbhei, 
c e a p i tose, yellowish, rou^, papillose ; branches fasciciiliAri, 
vpright, unequal, flezuose, compressed, slightly anaatomossi, 
neaily dichotome upwards ; cells porose, oblong, nearly e^Ml, 
margin lacerated. 

Found also on the oytter, but more seldom than the fine* 
going ; the specimens which I saw was found on the Bla^wmt 
oysters, by Dr. Eddy. It becomes brown by drying. It rises 
/rom four to six inches, the margin of the cells or pores is 
tern into papillar, stiff processes, which produce a rough sur- 
j^e. Substance stripose. Internal cells oblong, very small. 

4. Spongia cladonia. (Cladonian sponge.) Bi*anched eflfuie, 
smooth, pale fulvous, stem procumbent, branches distichal, 
one-sided, erect, simple or divided, obluse ; cells poroee, 
minute ; some larger round. 

I have found this species at Bath and at Sandy-Hook, on 
sandy bottoms. -Length about six inches. Stem and branches 
cylindrical or compressed. Substance fibrose, anastomed, 
branches divaricate, ascendent, semi dichotomose or sirofrfe, 
unequal, thicker towards the top. 

6. Spt>t^ia virgata. (Slender sponge.) Nearly branched, 
smooth, fulvous, stem divided, slender, cylindrical, knobby. 
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branches erect, dender, nearly heads acute ; fiores unequal, 
irregular, small. 

A small species, three inches hi^, found at Oysterbaj, 
on rocky bottoms, rare ; stem with few branches, and imper- 
fect ones, like knobs. Substance stupose. Branches round, 
alternate, smnlL Pores without mj determinate shape. 



Aet. XII. Memoir an the Xanihium maadatumt a New 
Speciet from the JStaie of NevhYork, tfc. by C. S. 
RAfiNEsquE, £sq. 

• 

1/ URSH and Michaux mention only one species of American 
Zamtkiumy the X. Hrumariumy while there are three' noticed 
la the catalogue of Dr. Muhlenberg, the above species, and the 
J. orientalej and X. $pm0$wn. The first and the last are 
astives of Europe, and hare been naturalized in the United 
Stales, with maily other plants. The species called X. orientale 
by Dr. Muhlenberg, appears however to be a native ; but the A\ 
erienUUe of Linnaeus, is a native of Siberia, Japan, and the East- 
Indies ; and when plants are found to grow in such opposite 
(juarters of the globe,' a strong presumption arises that they 
are not identical species, which presumption has been con- 
finned by -experience in many instances, whenever the plant« 
ef both countries have been accurately examined . Decandolle . 
in the French Flora, (J2d edit, of 1815.) vol. 6. p. 366*. 
describes, under the name of X, macrocarpon, a species found 
in France, and which he takes to be the real X. orientale oi' 
Limnsus. He has changed its name, because, he says, that it 
is not certain that the X, orientale grows in Asia ; or, if an\ 
grows there, that it is identic with his Species ; which, how- 
ever, is really the X. orientale of Linnaeus, Son, Lamark, and 
Gaertner. He adds, that he posscises in his herbarium, a 
species from Canada, difierent from his X, macrocarpon which 
feas been figured by Morison, on whose authority some authors 
have asserted that the X. orientate grew in Canada, mistaking 
his figure for that plant. 
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From the above statement, it appears that mach obacarity 
and difficulty arises in botany, when errors creep into the dis- 
tinction of species : to detect those errors, and to ascertain the 
synonyme of obscare speciet, is not one of the least useful 
botanical labours. Haying ibuid, last year and this year, in 
the neighbourhood of New-lEork, a species of JCamikium differ- 
ent from any described by the authors, and intermediate be- 
tween the X. 9trumarium and AT. orietUaU of Linnseus, I pre- 
sume that it may be the JT. orientale of Muhlenberg, Leconte, 
and Morison, and the XatMum of Canada, mentioned by 
Decandolle, Dumont, &c. I have given to it the name of 
X» maculatum^ since the stem is spotted like the GMtimi macit' 
latum. None of those authors having described it, 1 suppose 
that its description will be acceptable, and will serve to fix this 
new species among the American botanists. 

Therefore it will appear, that the X. orientale^ which had 
been considered as a native of Asia, Europe, and America, is 
composed of at least three species ; the European species, 
which has been called X, macrocarpon by Decandolle, the 
American species, which I have called X, maculaiym^ and the 
Asiatic species, to which the name of X. orientaU ought to 
renain ; but which ought to be better described, and more 
fully distinguished from the X. macrocarpon by those who maj 
chance to meet with it. 1 even suspect, that many species 
grow in Asia, since- that of Ceylon may be different from the 
Chinese and Siberian species. 

XarUhium Afaculatum. 

Definition. Stem flexuous, round, rough, spotted with black ; 
leaves long-petiolate, cuneate-reniform, nearly triloba, sinuate- 
toothed, obtuse, rough, and thick ; fruits elliptic, obtuse muri- 
cate; thorns rough. 

Dticription* The root is annual, thick, and white. The 
stem rises from one to t^m feet ; it is upright, without thorns, 
very thick, and with few branches ; it is covered with oblong, 
black, and rough spots. The leaves are few, but large, 
with very long petiols ; the^ are nearly reniform, with an 
acute base, and have three nerves ; the teeth are unequal « 
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large, and obtuse. The flowers and fruits are disposed as in 
X. gtrumarium; but the fruits are generally solitary ; tbey are 
half an inch loi^, nearly cylindrical obtuse, with the two 
beaks scarcely perceptible and bent in, covered with short, 
thick, and rough thorns, rather soft, and not uncinate. The 
whole plant has a peculiar smell, not unpleasant, somewhat 
between the camphorate and gravulent odour, but weaker 
than in Gmysa camphoraia^ &c. 

History. This plant grows on Long-Island, near the sea- 
shore and marshes. I hare found it conmion near Bath, on 
the downs, and in New-Jersey, near Bergen, and Powlet- 
Hook, on the maigin of marshy meadows. According to Dr. 
Mulenbergv it grows also in Pennsylvania ; Messrs. Torrey 
and Leconte found it on the island of New-Tork ; and by 
Morison and Decandolle's account, it is found as far north ai 
Canada. It blossoms in August and September, but the fruits 
remain on the plant tiU the severe frosts of December. 

ObservcUiotu. This species differs from the X. macrocarptni 
of DecandoUe, by having smaller fruits, without horns, and 
whose thorns are neither hooked nor hispid ; by not having 
an angular stem, but a 'round, spotted one, and by its leaves 
being broader, and not serrate, &c. Nearly all those differ- 
ences exist between it and the X, orientaU of Asia, which has 
not yet been isolated from the X tnaerocarpofi. The X, edri- 
natum differs from this by having oval fruits, with aggregated, 
echinate, and hooked thorns ; and the X, ztrumarium^ by hav- 
ing cordate hirsute leaves, the fruits aggregated, with hooked 
thorns and homed tops. The X. tpinosum, and X. fmticosum, 
are so totally different that they need not be compared. 
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AsT.. Xllf. BcMffMbn o/* Ik FMmm Deva$taiar^ {the 
hnei tkai friilimti! Ae CuiFwar^h) eowmumeaUd fin- 
thB Ammeam Jiommd qf Semtii 4^ bf Mr. Iohh P. 

«M,.bfllN«i^ 4fo Lini{MB flndf liMtat, ik the fa!A*»flia- 

bent wid huiiifiilJ, njtett'et I'wt ; kiu^ long and dun; Hio- 
* ns ttickt lul nA d^ettod ;. bead omU ; eyes prominent and 
. Uaek $ ai ^ teMig aetad'oaa; |;radaaliy leseenii^ towards Jbdra« 
mities, sAd 4%Ml7 .ciliated ; palpi- tiro, flat, broad in tiie 'Hdl^ 
. d|e^ a« J>yty .l|dij y^iwifiiiil^loniMl vp between them, not ^eij 
/ ptondnei* » a/^^^JM^^ Mw, ssAdl and bairy ; wi^ 
l^ ni'body ; tldl^'^l^pi^ Aottest r colonr a dark sdvc^ 
gngr. wijt&iMMrelae (detted j^^ MmOl on uppor mmgL 
ThB infect* l«pi lis eft* ii^ ^ oonimencement of antmn»/W 
tfa^fdciti<»ftfee8l«idBe0r the ground : diey are batched estriy 
in' Hqr* ^(%^ hidllli of the c«t-womi have been often ' and 
fUBj d^jtaOML " They eat ahnost all kinds of T^tables» pre* 
ierring •beanB,> osMpgeSy and com. They continue in this 
state aboefe four WMks $ they then cast their skin and enter 
the jMf4istale« under l^oud. This is a cnistaceoas coTer- 
ang» fitted to the parts ef the (utnre insect. In this they eon- 
tinae for four weeks longer, and come out in the fly, or insect 
stsite, about the middle of July. AU those chrysalids that I 
exposed to the sun^ died ; and all those that were kept cool 
under earth, produced an insect : hence I infer, that the heat 
of the sun will kill the chrysalids. If, then, the ground be 
ploughed about the first of July, many of those insects mif^t 
be destroyed, and the destruction of the productions of the 
next year presented \ for the pupa i^.ne7er more tbain a few 
inches under ground. 
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The pbalaena deyastator is nerer teen during the day ; it 
conceals itself in the crevices of buildings, and beneath the 
bark of trees. About sun-down it leaves its hiding-place, is 
constantly on the wing, and veiy troublesome about the candles 
in houses. It flies very rapidly, and is not ekuily taken. 

Such b the description of this:fivmidable enemy to yegeta* 
tion. No efficacious method has yet been taken to prevent its 
ravages, but the one who could accomplish it, would do tbe 
cause of agriculture an essential service. 



Art. XIV. Description of a Jfew Oenui of^orth Amtrir 
can Freih'Waier Fl$h, Exoglottunif 5]f C. S. Rati* 

JjIR. LESUEUR has published, in the 6th' Number of the 
Journal of the Academy of Sciences of Philadelphia, for Sep- 
tember, 1817, the description of a new fish, which he caUa 
Cifprinus maxUlingua : he considers it as a vtery singular and 
anomalous species, owing to the peculiar structure of its lobed 
lower jaw and tongue, which is external, and situated as an 
appendage to the former. It was discovered in Pipe-creek» 
Haiyland, in June, 1816, by said author, who confesses that 
• he' does not consider it as properly belonging to the genus 
Cyprinui^ and presumes that when other species shall be dis- 
covered, possessing the same character, they will constitute a 
separate genus. Although this principle and presumption is 
correct, it was wrong to delay the formation of such a distinct 
genus, because only a species was then known, since so many 
genera are composed of single species. However, Mr. Le- 
sueur's expectation was verified even before he wrote it, since 
in May, 1817, 1 had discovered in the Fishkill, State of New«« 
Yoric, another species, evidently congenerous with the Cypri' 
nu nuaillingtM, having the same structure of the mouth, kc. 
I therefore venture to establish a separate genus for those two 
species, having no doubt that many more will hereafter be 
added to it by accurate observers, and 1 give te it the name <«f 

14 * 
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Exoglotmm* meaning outside tongue. It will belong to the 
same natural order and &milj <^ the genera Ct/prinvty Catos- 
tomusj &c. 

ExooLOSSUM. Generic D^finition^-^Bodj oblong, thick, and 
Bcaly ; head without scales, mduth without lips or teeth, 
upper jaw longer, entire ; the lower trilobed, middle lobe 
longer, performing the office of tongue ; dorsal fin opposite to 
the abdominal fins ; three rays to the branchial membrane. 

Remarks. Besides the above characters, the two species 
known at present have, in common, the lateral line ascending 
upwards at the base, the tail forked, &c. 

1« Species. Exoglossum vittatum, Raf. Cyprinvs maxU^ 
lingva^ Lesueur. Specific Definition, — ^Back brownish olive ; 
■ides blue, with a brownish band ; a black spot at the base of 
the caudal fin, lower parts silvery gray ; lateral line ascending 
upwards at the base ; dorsal and anal fins with nine rays ; tail 
forked. 

Remarks, Length four inches ; vulgar name little sucker. 
For further particulars, see Lesueur's description, p. 85. cum. 
ic. I have been obliged to change the specific name of maxiU 
lingua^ since ii has the same meaning as the generic name. 

2. Species. E^xoglossum annulatum, Raf. Head black 
above, cheeks and gills olivaceous, back blackish oli?e, sides 
olivaceous, lower parts olive gray ; a black ring at the base of 
the tail ; lateral line ascending upwards at the base, tail forked, 
dorsal and anal fins with nine rays. 

Remarks, Length from three to six inches ; vulgar name, 
Black chub. Head broad and flat above, iris large and gray ; 
fins olivaceous, abdominal distant and with nine rays, pectoral 
with fifteen, caudal with twenty-four. 
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PHYSICS, MECHANICS, AND CHEMISTRY. 



Art. XV. On the Revolving Sieam-Enginef recently 
invented by Samuel Moret, and Patented to him on the 
14t&Jii/y, 1916, with four Engravingi. 

To Prqfeaor Silliman. 
Sir, 

X HE successful employment of the steam-engine, in navi- 
gating the riyers and inland waters of the United States, and 
the prohable extension of this mode of conyeyance of persons 
and property, makes those improrements desiraUe which 
adapt the steam-engine to this purpose with less complication 
and expense, placing it more within reach of individual enter- 
prise, and rendering it even useful on our small rivers and 
canals. 

The steam-engine, though often seen in operation, is not 
readily understood hy an observer, without an acquaintance 
with the facts in natural philosophy on which its power de- 
pends : and it may elucidate the subject of this communication 
to advert, for a moment,, to the gradations by which this im- 
portant machine has attained its present perfection. 

It will be recollected that as early as 1663, the Marquis of 
Worcester published some obscure hints of a.mechanical power 
derived from the elastic force of steam. 

In 1669, Savary, availing himself of the suggestion, and pur- 
suing the subject more scientifically, invented his engine, con- 
sisting of an apparatus to cause a vacuum by the condensation 
of steam, so that the water to be raised would thereupon, by 
the external weight of the atmosphere, rise into the chamber 
of the apparatus, which the steam had occupied. 

As caloric becomes latent in the steam which it forms at 212^ of 
Fahrenheit, and the steam thus formed occupies 1800 times the 
bulk of the water composing it ; and as it returns instantly to 



t. 
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m itete of water on losing Hb heat, by contail widi an^ tUns 
et^, Saraij^anly pKidaeed'liirticniiiai bj ftp &qjaeioii of a 
Btde cold wateiw 

He abo used (though faka veiy dtsadrantafeona mamier) 
tibe eipaiisiTe force of tteam to drire the water out of the 
<|jbBiber, diroogha pipe fiiareiit from that b j which it 
estereda v ■ * 

It is denbtAd whedier due kind of engine was e vi jj j fce tt ed 
Ml a scale of any magnitode ; for, a few years laler, Newco* 
nen Mid Crawley inrented the fint engnie with a cylinder and 
j^tshm; and Savary, abandoning his own, onited with them ia 
briqgiqg their eapne into use. 

. c Aa steam driTes oal air, the principle of this enghie was to 
latalaamiato the <7lullarb!eaMtti the {dston, where (die pis- 
ton Imriiv rfiMn to the^ ef the icylinder) a jet of coM wst^ 
iphdenssji the stesfli^ prodoced a racaom, and the ptstoiii 
|taHrftiii| air t|ght» d esc enie d by the praspnre of the iitiusi 
phere iqta it^ this pressnre being a wii^^t of nearly fiflasa 
toaods to each aqiiaie inch ; so that if the cylinder were tm 
Ibet Aimeter, it wonld amoont to a weight of three tons. 
t.iTUs.Aioda. of operation pveridled fbr about fifty yean, «id 
flboQ^. mnch <iiBed to pomp water firom mines, was foiuid ta 
hare great inconToniences and defects ; till, in the year 1782, 
Mt. Watt, being employed to repair a working-modd of an 
esiEine at the Uniyersity of Glasgow, was led to direct his 
imind to the improvement of the machine ; and from his eiqpe* 
nnents sprang the most essential change, viz. the condenaa- 
tion of the steam in the cylinder, by opening a commanication 
with a separate vessel, into which the injection of coU water 
waa*made, thns allowing the cyUnder to remain hot. 
.. (p^tipening thi^ commmiication, the steam instantly rashes 
- ffflhe cold, or rathiBr is destroyed by the instant loss or reduc- 
tion of its heat, and the vacnnm thos made allows the fuaton 
to descend as before mentioned. 



a IWs jet of cold wtter bdn; let into the cylinder itielf, neceaearilj cooind it 
Mefeijitioke ; tad then it was necenaiy to beet it a^^ein to tiw boili^ point, 
ksftMttopifknwsaUreaiomdtnndthQieveitloeiofheetoccniTed. EmTonw 



Mr. Watt toon added the airpmiqp to the condenser, to ex- 
tract the Mr eqitricated from the water in boiling, together 
with the water iBJected. 

The next itep was to close the upper end of the cylinder, 
th^ piston-rod working through a tight packing to exclude the 
air, letting the steam in above, as well as below the piston, bj 
an alternate communication, and then condensing it in both 
cases alternately, thus producing a double stroke ; at the same 
time deriving some aid from the expansive force of the steam 
on the side of the piston opposite to the vacuum. This is 
essentially the form of all the engines in use at the present 
day. The minor parts devised by Mr. Watt, as the working 
of the valves, &€. were such as would readily occur to a scien- 
tific mechanician. 

While he was bringUig the eng^le to its present perfection, 
and furnishing it for the numerous mines, manufactories, and 
breweries in Great Britain, variations were devised by Cart- 
Wright, by HomUover, Woolf, and others in England, and 
more recently by Evans and by Ogden in America, evincing 
much ingenuity, but (with the exception of Evans's, which is 
a simple engine of high pressure) making the machine more 
complex, 

Watt and Bolton's engine, as most generally used, being 
properly an atmospheric engine, or working with steam so low 
as merely to .produce a vacuum in the cylinder, became of 
enormous dimensions, when the power required was that of 
an hundred horses : a scale of estimate adapted to the com- 
prehension of those who had before used the labour of that 
animali and preferred to substitute the steam-eng^e. 

It had not, however, escaped the notice of Mr. Watt, that 
there existed in steam another source of power besides that of 
atmospheric pressure. The experiments of his learned friend. 
Dr. Black, of Glasgow, as well astjbose of the French chemists, 
and of Papin, in the instance of his digester, had ascertained 
the laws of its expansive force, and amongst other interesting 
facts, those subservient to our present purpose ; viz. That 
after water has reached the boiling point, 212^ of Fahrenheit, 
the caloric which enters it no longer becomes latent, but sen- 
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•ible in the steam, which thereapon acquires ezpaiisiye ibrce 
to an unlimited degree : that this force increases geometri- 
cally ; or, that every accession of aboat 30^ of heat, nearly 
doubles its power at Chose stages of progression ; that when 
the pressure at a high temperature is taken off, or the steam 
allowed to flow, there is an instantaneous and rapid production 
of steam ; a fact which proves there can be no necessity of a 
large space for the steam to form in above the water, provided 
it be sufficient to prevent water from issuing with the steam, 
and, therefore, that boilers of a small cylindrical form are best. 

It may be a fair question, why Mr. Watt did not further 
employ this principle of expansive force ? We may readily 
conceive of several motives to the contrary. Watt and Bolton^s 
engines were in great demand ; they gave entire satisfaction, 
and the work they petformed saved so much labour as to 
afford the purchase at a high price. The public had gained 
inmiensely by this better form of the engine, and Mr. Watt 
enjoyed the benefits of the patent he had obtained ; and, at a 
later period, this preference was increased by an accident which 
happened to Trevethick^s engine, though caused by gross mis- 
management, that would have been equally fatal to any other. 

From an investigation, by a committee of parliament, into 
the causes of the several fatal explosions of steam-engine 
boilers within a few years, published in Tillock's Magazine, 
vol. 1., it appears that in every instance the accident was fairly 
attributable to neglect or mismanagement. Many competent 
persons were summoned to give their opinions ; and through 
the contrariety of their testimony, the prevalent opinion ap- 
pears to have been, that cast-iron boilers cannot be safe ; that 
■8 many engines of high steam as of low arc now used in Eng- 
land, but that the high are much the most economical in fuel 
and cost ; that they are more safe, if properly constructed ; it 
being argued by some, that boilers for steam of 100 pounds to 
the inch, are easily made of strength to sustain 500 pounds ; 
this excess being much greater than in those constructed for 
low steam, makes them comparatively the safest, as the safety 
valves are less liable to be accidentally prevented from vent- 
ing the steam. 
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lo the United States, instances are not wanttn^ of the sue- 
cessfbl operation of high steam ; of which the ei^ne at the 
mint is a conspicuous example. There can, indeed, be no 
good reason why this great power should not be employed to 
an extent within the limits of safety, if more economical and 
convenient. If boilers can bear (as they are usually made of 
iron) 500 pounds, there can be no danger in using them with 
6fiy ;' and this gives an increase of power, with a condenser, 
fourfold, or makes a ten horse power forty. The economy, 
therefore, of high steam, hardly admits of a question. It 
seems, unphilosophical to neglect a power so great, merely 
because it is so. 

Mr. Watt was desirous of an improvement by which to 
obtain a direct rotatory motion. His experiments, resembling 
those of Curtis, at New-York, were not found permanently 
practicable. 

It was probably perceived to be a great object to get rid of 
a reciprocating moveoent of large masses, on the well-known 
mechanical principle, that k consumes power to check mo- 
mentnm, as well as to give it — to drag an inert mass into 
motion rapidly, in opposite directions. And in engines for 
navigation this is more disadvantageous than for land uses, as 
the foundation of the engine cannot be perfectly substantial. 

An eiigiiie, therefore, that possesses the cylindQr and other 
members of Watt's engine, working with or without a con- 
denser, at pleasure — having a rotatory movement — requiring no 
ponderous balance-wheel — adapted to high steam — attended by 
no inconvenience from the rapidity of its stroke or move- 
ment—having no inert mass of machinery to move recipro- 
cally — more powerful, proportionately, from its using steam 
as strong as that in the boiler— of a simple and durable con- 
stmction, and by a combination of two similar machines at- 
tached to the same common intermediate axis, operating so as 
to give nearly an equal power at every moment of its opera- 
tion, seems to combine every thing desirable in 'an engine for 
the purposes of navigation. Such appears to be the revolv- 
ing; engine invented by Mr. Morey. 
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When those who are acqaainted with steam-eni^es of the 
atmospheric kind only, are told that Morej's cylinder roFoivet, 
their imaginations may sup^e a moving mass as large as the 
enormous cylinders they have heen accustomed to see : hut it 
is not so ; the elastic forte of steam requires machinery but of 
oomparatively small dimensions. 

The revolving engine makes up in activity what in other 
ei^pnes is supplied by magnitude. 

We will take for example the engine working at the fjMa 
Manu&ctory in this vicinity, the cylinder of which has one 
feot stroke and nine inches diameter, and is at least a ten horae 
power, working with fifty pounds — or, the engine now build- 
ing for the Hartford boat This engine will have two cylin- 
ders of seventeen indies diameter and eighteen inch stroke ; 
tfiey will revolve fifty limes a minute. The area of the piitoa 
in each being 227 inches, steam at fifty pounds will give «l 
hundred horse power. 

This boat is seventy-seven feet long, twenty-one feet wit, 
and measures one hundred and thirty-six tons. The engine, with 
its boilers, will occupy sixteen feet by twelve, or one-e^gbth 
only of the boat ; the cylindecs being hung on the timben ef 
Ae deck over the boilers. She is principally intended to tow 
vessels up the river to Hartford. 

In towing, it is of importance that the engine admit of any 
inferior velocity or power, till some momentum ii had. .Aa 
engine working by atmospheric pressure does not admit of this. 
And as the boat herself, at the moment of commencing the 
operation, may have no steerage-way, by placing two blade- 
rudders at the sides, behind the water-wheel, where a current 
is occasioned by them, the boat is kept in her relative position. 

The application of the steam-engine to the towing of other 
vessels was fully appreciated by t)ie late Mr. Fulton, whose 
conspicuous labours and enterprise in the estiiblishment of 
steam-boats, the public duly honours. His active mind had 
conceived of its utility ; and he would have obtained a patent, 
had not the previous employment of steam in this way, and 
rho award of arbitrators on the question been in my favour ; 
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which I mention merely in reference to the rapposed atilitj 
of this mode of operation, in connexion witii Morey's engine. 

Morey's engine should rather be denominated a revolring 
engine than a rotatory one, especially as it is essentially differ- 
ent from one so called invented by Mr. Curtis. 

Plate L Fig. 6, represents the arrangement of a double 
engine for a boat^ with its cylinders in different positions. 
aaa^ boilers ; 6 6, tar-vessel ; e, valve-box ; d^ cylinders in 
different positions ; e, piston-rod ; /« pitman ; h^ centre-piece ; 
1 1, shaft ; kf valve ; /, steam-pipe ; m, escape-pipe ; n, con- 
densers ; 1) water-wheel ; v, fiice of the valves ; x^ tar-fire. 
The frame, holding the cylinder {d) is, by its opposite sides, 
so hung as to revolve. To the end of the axis of one side, 
extended over the cylinder, is fixed the centre-piece {h) 
resembling a crank, from which the bar or pitman (J) com- 
municates to the cross-piece of the piston-rod. On this same 
sads, but outside the fSrame, is placed two circular pieces, one 
of brass, the other of iron, (k) which we may call the valves. 
One is fixed on the axis, the other moves, and accompanies 
the frame and cylinder in its revolution ; from it, at opposite 
aides, pipes lead the steam to each end of the cylinder. It 
has a smooth 6ce, which applies, and is kept by springs close 
to that of its counterpart fixed on the said axis. Steam-pipes 
lead ftt>m the boilers through the counterpart into the moving 
valve. On the opposite side of the fixed piece the eduction- 
pipe (o o) leads to the condensers. 

The condensers (/?) are upright vessels, two* to each cylin^ 
der, connected at top by a sliding valve box, so that the steam 
enters them alternately. At bottom are two valves, kept 
closed by weights. A stream of water is injected into th^ 
condensers, which escapes by the bottom valves (p p) b\ 
which also the air is blown out, at every stroke, in the sam^ 
manner the engine is cleared of air at first. 

There are also two cocks and cross-pipes seen, Plate III. 
Fig. 4, to change the steam from one side to the otiicr of the 
valve, to give a reversed motion of the engine. 

The power is communicated to its object from the opposite 
side of the frame by the axis attached thereto, and supportect 
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on bearings. This axis (t t) may be of any length ; may ter- 
minate in a crank or cog-wheel, or another cylinder (as here 
represented) may be attached thereto at right angles to the 
first, to co-operate and produce, at every moment, equal 
power. 

Plate 11. Fig. 6. ProHle of the above, a a, the boiler ; 
c, valve ; d € g^ cylinder and frame ; /, valve ; k h, cog- 
wheels ; t, cog-wheels to move the pumps ; k A:, condensers ; 
m m, coverings in ; o o^ g^-fire flue. 

Fig. 1. a, steam-pipe ; &, escape-pipe ; c, fixed valve ; 
i2, moving valve ; e, axis ; /, a washer ; g, section of frame ; 
hy a washer ; t, centre-piece ; / /, steam-pipe ; k Jb, springs to 
keep the valves together.. 

The. canal-boat has her wheel in the stern. (See Plate IV.) 
The motion is given by a cog-wheel upon its axis (g) played 
upon by another, upon a shaft, at right angles, to which the 
engine communicates motion. The wheel being divided by a 
space of two or three inches, into two parts, to allow roiMi 
for this shaft, and for the support of its end. 

Fig. 3, represents the arrangement of the machinery, occu- 
pying the after-part of the boat An engine of twenty horn 
power may thus occupy half a canal-boat, can tow a nimiber 
of others at such rate as may be proper on canals."*^ 6 6, the 
boilers ; c, tar- vessel ; rf, the cylinder ; / water-wheel. 

The supply of water to the boilers is cither by a pump, ia 
usual form, or by the supply-chamber of my invention, (Plate 
III. Fig. 2.) which consists simply of a pipe having two stop- 
cocks, one end in a reservoir, the other opening into the 
boiler at top, sloping downward for a foot or two. The cocks 
trc in the sloping point. The operation commences, by 
opening the cock nearest the boiler, the steam drives the air 
out of the pipe through the water into the reservoir ; shut 
the cock, and the water rises from the reservoir to fill it ; 

*■ J3iit it is not necessary (as in the plate) to crowd the engine into the after- 
part of the boat, the bnlers may be placed forward, and near them, or over 
(hen, the cylindtry &c. Tike power is then conunuiiicatcd to thn stem-wheel by a 
long shaft, bupported on, or immediately under, the dock. This arrangement 
%\v%% room for loading: both behhid and before the boilers and entwine, and equaliub 
thcbnrdcn. This is the actnal arrangement of the Merrimack boat. 
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shut the second cock, and open the first, the water dischaifes 
from the chamher into the boiler ; repeated by a movement 
from the engine, when in motion, the supply continues with 
more certainty than by a pump, because it is difficult to pump 
hot water, on account of the elasticity of the steam arising 
from it, which obstructs the operation of the valves. And it 
is important not to have to pump against the pressure of high 
steam.* 

Plate III. Fig. 4. The mode of changing the passage of 
the steam to the opposite sides of the valves, in order to get a 
reversed motion of the engine, a a, the fixed part, or valves ; 
e d, the pipes ; fg, the cross pipes ; e e, the cocks, which 
are represented open, to pipes c and d — turn them half round, 
they close c and d, and open / and g. Fig. 1 shows the side- 
rudders,- d, e, &c. 

To this engine is conveniently applied the gas-fire, in the 
following manner. 

The boilers being cylindrical, with an inside flue for fuel, 
two or tfatee are placed close together, and set in the following 
manner : F*irst, cross-bars of iron are laid on the timbers, a 
platfiMeiii of sheet-iron is laid on these bars, coated over with 
day mbrtar, or cemented, to keep out the air. Upon the 
sheet-irbn, and over the bars below, are placed cast-iron 
blocks in shape to fit the curve of the boiler, so as to raise it 
three or four inches above the platform. The sheet-iron is 
continued up the outsidcs of the outer boilers, so as to 
enclose them ; and at one end, between the boilers, therie are 
small grates for coal or other fuel. 

The tar vessel or vessels, a^ the case may he, are lodged 
ID the spaca between and upon the boilers, and a small fire 
may be made under them, if necessary. A pipe leads steam 
io at one end, two pipes at the other ; one near the bottom, 
and one near the top, lead out the tar and steam. These 
pipes unite below ; the steam and tar, thus mingled in suitable 
proportions, flow to the main fire, or the flues of the boilers, 

* It it found with very high iteam that the soarce of supply mutt be abore tha 
chamber^ or a nuall qoantitj of cold water introduced to condonsr the steaM 
thoran. 
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as wen at to the coal-fire l>elow, where the gas and tar are 
ignited. The fireman judges of the proportion of each, by 
the effect ; the object being to produce a nearly white flame 
without appearance of tar. Thus flame is applied to the 
greatest possible surface, and the apparatus adds very little to 
the cost of the engine. 

There are also two. improvements in the boiler, which I 
deem it important to mention. First, the lining or covering 
of the flue within with sheet-iron or copper, perforated -mlk 
tmall hole$, reaching down its sides, nearly to the bottom. 
Plate III. Fig. 2. a the boiler ; 6 the flue ; d the grate ; 
e e the lining. 

This caoses the water to circulate rapidly between them to 
the top of the flue, and protects it from being run dry, or 
heated red hot, when the water gets, by accident, ■ too loir. 
The lining also causes the steam to form much faster, in eomse" 
quence of this circulation. 

The other is the interior boiler. A vessel occupying fltt 
back part of the flue. Plate II. Fig. 8. {d) communioitim 
downwards with the water, and upwards with the steam of the 
main boiler. The fire acts upon it very forcibly, surnrandiDi 
it on all sides. 

I have said there is no reciprocating movement in Morey's 
engine. Should it be objected that the piston moves in the 
cylinder as usual, it must be apparent that it also moves cir- 
cularly ; it is in fact the cylinder that moves, carrying the 
piston with it, which gives and keeps up the motion, bj 
drawing and pressing on the centre-piece, and communicating 
the resistance thence to the guides of the cross-piece on the 
insides of the frame, which thus receives its motion. 

In fact, this form of the engine seems divested of all the 
usual drawbacks on its power, and leaves it to act freely wi^ 
any velocity, according to the strength of the steam in the 
boilers. 

Such it appears in principle, and such thus &t in practise. 
I have therefore preferred it for the purposes of navigation, 
and have purchased the patent right. But, though interested 
■to rerommond it. 1 ramnof eiprct it to ho preferred by the 



inteHigeiity if there it not merit in the inyention, and great 
ecooony in its use. It may be considered the most direct 
application of the power, and the most nnezceptionable mode 
of using the expansire force of high steam. And from the 
■atore of its morement the most appKcable to boats and 
Tessels. 

Your Journal being the intende4 medium of information to 
promote the useful arts, I hope it may be consistent with this 
object to explain the manner in which these improvements 
may be made extensively useful. 

It being necessary to supply the engines at a reasonable 
rale, I have established a manu&ctory for this kind only. 
The great expense of steam-boats hitherto, has confined their 
use too exclusively to the accommodation of passengers. 
There is a wide field opening for their use, in freighting, on 
til our waters ; and it is often of importance to a community, 
when great savings can be made, that laige capitalists should be 
iadaced to engnge that such savings may be greater. Where 
companies are formed for an extensive operation, the legisla- 
ture may, with propriety, grant an extension of the time for 
patents to rhn, that such persons may be duly remunerated 
ibt their enterprise, by the duration of the service. 

Our laws do not yet make a proper distinction between 
patents of a large and expensive kind and those requiring Uttle 
or no cfl^ital to go into operation. The period of fourteen 
years remunerates the inventor of those improvements only 
that require no capital, and involve no risk. 

Om this ground several of the State legislatures have, with 
good policy, given encouragement to this kind of enterprise. 
They suspend the free use of the invention a few years, 
rather than loose its immediate operation on a large scale of 
public benefit. 

The constitutionahty of the measure plainly appears by its 
aot interfering with the laws of the United States. It is not 
an act exclusive of, or in opposition to, patents, but acknow- 
ledging and confirming them. It is furthering and giving 
efect to the intentions of the general government, in the 
encoun^ment of useful inventions. For their own particular 



kmtB^ iSim it tiploM with iti otiial Tioleiice ; the table 
iplit in tiro ; Uood istaed cepioiidy from every part of hit 
bc% net firem woonds* lor it doet not appear that the fir^ 
matttt hit him, bat, according to the opinion of a competent 
jodge, the Uood waa actoallj fcrced throng the poses <^the 
akin by the power oCthe ezploaion, which very neariy de- 
stroyed his eyes. He suffered iBomenaely, but now, at the 
end of eight months, sees partially with one eye, but the 
other is nearly, if not qnito, destroyed. 

Should not tibe tamperiog with soch dangerous subetanoes 
bj ignorant people be prevented by law ? 

In a late lecture in the laboratory of Tale College, some 
fhlminating silver, on the point of a knife, was in the act of 
being put upon a copper*plate connected with one pole of a 
gdvanic battery in active operation, the other pole was not 
touched by the experimenter ; bat it seems that the influence 
which was communicated throqgh the floor of the room was 
iufficient instantity to explode the powder, as soon as the knife 
touched the copper-plate ; the knifeblade was broken in two, 
and one half of it thrown to a distance among the audience. 

Recently also, we are infermed, in one of the foreign jour- 
nals, that a man in England, who accidentally trod on a quantity 
of fulminating silver, had his foot nearly destroyed by the 
explosion. 
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Art. XiX. Jlccovnt of an economical method of obtain- 
ing Gelatine from bone$^ as practised in Paris. Com^ 
fnunicated to the Editor by Mr. Isaac Doolittlb. 

Parisy lethMay, 1818. 
Mt dear Sir, 

A. FEW days since 1 visited the very interesting establish- 
ment of M. Robert, for the extraction of the gelatinous roatt^ 
from bones. 
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The bones used for this purpose ue those duly which 
rered no usefnl purpose (except for tiie ftibrication of 
phosphorns or ammoniac) before this discorerj, such as those 
of the head, the ribs, &c. &c., the legs of sheep and calres, kc. 
Those formerly used by taysmen {Tableiieri) are still used for 
that purpose, afler extracting so much of the gelantine as can 
be done by ebullition. 

When the heads of oxen are to be operated upon, they 
begin by extracting, the teeth, (these are reserved for the 
fhbricadon of ammoniac, as affording a greater proportion of 
that alkrii than any of the other bones,) they then break the 
skull, in such manner as to preserve all the compact parts in. 
as regular forms as possible ; these pieces present a surface 
of 20 to 30 square inches, and are put to sosJi in a mixture of 
muriatic acid and water. The muriatic acid used bears about 
twenty-three degreea of th^ aerometre^ and is diluted by 
water to about six degrees — £>ur parts of the hquor is used to 
one part of bones. They are left in this state, in open ves- 
sels, until a complete solution of the phosphate of lime has 
taken place, and the gelatinous part of the' bone remains in 
its original shape and size, and is perfectly supple. When 
this operation is finished, which commonly lasts six or tight 
days, the gelatine is put into- baskets, being first drained, and 
immersed a short time in boiling water, ia order to extract 
any small remains of grease, which would deteriorate the 
gelatine, and also to extract any of the acid which might be 
lo4ged in the pores. It is then carefully wiped with clean 
linen, and afterward washed in copious streams of cold water, 
to whiten it, and render it more transparent ; it is then put to 
dry in the shade. 

Two ounces of this gelatine are said to be equal to three 
pounds of beef in making soup— that is, three pounds ofbeef and 
two ounces of gelatine will make as much soup, and of as good 
quality, as six pounds of beef. It is constantly used in some of 
the hospitals of the capital, particularly in the lying-in-hospital. 

The ends of the bones, and such parts as from their porosity 
might still retain a portion of the acid, are separated, and used 
for making glue of a very superior quality. 

16* 



ITS Seawaler. 

The innde of the honei of sheep's legs furnish a sort of 
memhnnous glae, which supplies, with advantage, the place 
af isinglass in the fiibrication of silk stu£i. 

I give yon these particulars, not hecaase I think they contain 
any thing new to yoa, in prmcipU^ but because I may have 
hit upon some detaU$ with which yoo were unacquainted. 



Art. XX. Eaj^eriments made in France upon the U$e of 
JKstilUd Seawater for domeetic purpoeeSf and U$ EfftcU 

on the Conttiiutionf when taken ae a Beverage,* 

» 

In consequence of the great want of good fresh water in 
many of the maritime parts of France, the government some 
time since ordered some experiments to be made, upon an ex- 
tensive scale, in order to ascertain how far seawater, when 
distiUedy could be used with success. Little or no use bad 
hitherto been made of water so prepared, except in long voy- 
i^ges, and chiefly then only as a matter of necessity. There 
are above two hundred leagues of seacoast in France, where, 
to the breadth of many, miles, the inhabitants are compelled to 
make use of bad and impure water, which, in many cases, is 
injurious to the health of themselves and their animals. In 
similar cases, it was the custom of the ancients to construct 
cisterns ; but these are not only expensive in themselves, but 
their utility depends upon the quantity bf rain that falls ; while 
upon the shores of the most barren places, nature has sup- 
plied a variety of vegetable matter, which, when dried, would 
n<^ only serve as a fuel for the. purposes of distillation, but 
from the ashes of which might be obtained a saline substance, 
sufficient to repay the expense of collecting, drying, and bum* 
ing. Thus the fuel for the distillation of seawater would, in 
reality, cost nothing, while its preparation would employ many 
individuals, particularly women and children. Before, how- 

* Taken from the Philosophical Magazine, and by that work from the Anoales 
de Chimie and de Phyiique, lor Jaouarj, 1S18. 
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eFer, erecting any apparatus for tbia parpoae, it was neces- 
sary to ascertain both the utility and salubri^ of the water 
thus prepared. 

It is well known that Bougainville, Phipps, Homelin, Itc* 
had employed this water with much success ; but they, like 
most of the chemists of the last age, did not endeavour to imi- 
tate the process of nature in all its simplicity, but mixed 
various substances with the seawater, in order to take away 
or lessen the effect of the empyxeuma arising from the dis- 
tillation, and which was so unpleasant to the smeU and taste. 
And it is this which in general renders sailors so averse to it, 
and excites a prejudice very unfavourable to the salubrity of 
distilled seawater. One of the great objects to be ascertained 
was, whether this disagreeable smelh and taste was peculiar to 
seawatet, or arose from the act of distillation. 

In the month of July, last year, the king ordered some ex- 
periments to be made, upon a laige scale, at the three ports of 
Brest, Rochefort, and Toulon. The instructions given were 
as follows : That a sufficient quantity of seawater should be 
distilled to prepare, for the'space of a month, bread and other 
food for a certain number of criminals, who were employed 
on the works of these ports, and also to supply them with 
drink, keeping from them during that period every other 
liquid. Ten or twelve persons at each part voluntarily came 
forward and offered themselves for the experiment. 

The persons employed by government first distilled a suffi- 
cient quantity of seawater, without the admixture of any other 
substance. This produce dissolved soap, dressed vegetables, 
produced the same appearances, with the aerometer, as that 
distilled from spring water. There was no difference between 
the one and the other. But the distilled seawater had always 
that empyreumatic taste and smell, of which we have before 
fpoken ; and it was so strong, that the commission at Toulon 
called it odeur de marine, and odcur de marecage. But this is 
not peculiar to seawater, for the result of a distillation of fresh 
water had always the same taste and smell. Neither of these 
liquids immediately loses this by being filtered through char- 



IM 



$ halAgr Inmv MqfMid fcr tiOM time to the «u% ths dith 
m»i Miplter kM itbii i mpl ewMi t qoality. and thea k 6om 
■oC difir l^n fresh water derived from the piireat aouice ; 
aaiboiOi haw eqpmlly stood erery cfaeanicd teat to which they 
ti<atho»i.fq)<aad. The cheaiieal properties of this water 
)|pi»ii^ IhiibeiB dilaAmned, it r^amiM to gire an account of 
the eftdi npoA the indtriieals who nnderwent the experi- 
aiimt These arathe principal resoUa ; 

Sfm$m Dnring the first daja, those who drank the water 
esipiaiBwd of a weight npentha atoamch> This indbposfeont 
which MS thi| onl^ one th^ experienced, soon decreaaed 
«jkf es[ercisp9 and .latally went off by an ndditiooal 
of biaeeit added ts their comnMNi ration* One of tfiens, 
en.thata^ day, hndnfaw ajsujuam, hot which he^himsdf 
aifaibalai to an inditastien, from aome bnoon he hnd eaten, 
fllllt indifidnsls dMdr twaaty-fifn pints a day* rather aaore 
fkm- three pinis enek— (K.B. The French pint contains 
vary naer fiAyft«iSven enhic inches of English OMasare, and is 
tlm.fpgystiinains Arte dent or Bordeaaz hotde ; but ua 
faMil tim bottlw era rather pmnller. The French pint is 
IbiMsn Ofnsl to lafther more than uoeteen-twentiethi of gft 

IMsn. The resoils obtained at the arsenal of this towa^ 
ware oat less decisi?e or saftis&ctoTy. The six persons who 
made tiie experiment acquired a greater d^;ree of freshnem 
la iheir appearance, and were moch fiitter. Their daily con* 
antnptian of diatilled water was nine pounds (jmdi de mare) 
lor drinkt and eleven pounds for coolung. This is nearly Uie 
mene rel^re ^toantity as those at Brest. 

Roek^fort The experiments here have not been made 
with the same r^polaritf ; becanse the fifteen persons fixed 
hnd sll agr eed to say that they were very ill. The two 
ones eoeq^lained <^ violent cholics and diarrhoMn^ 
hot the plot was discovered, and upon being put upon the sick 
list, (i la didfe,) they were laughed at by Uieir companions. 
No one of (hem was really indisposed ; on the contrary, many 
thooght they experienced some good effect in regard to some 
infirmities under which they had long laboured. 
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The above are not, however, the only ezperimeiiti 
have been made upon this beverage. Several persons 
ing to ascertain its effects by individual experience, have 
voluntarily confined themselves to its ose ; and the members 
of the commission of inquiry are almost in the dail^ practi^ 
of taking it The captain of the Dodat has taken it every daj 
at his meals for twenty days, and has experienced not the 
smallest inconvenience from its ose. M. M. Vasse, and Cha- 
telain, apothecaries to the marine at Brest, have occasionaUy 
kept the wator in their months for four hours, by constantly 
renewing it, and have not found either the sharp tasto, or 
other caustic qualities, which have been said to be peculiar to 
it. And here it may be proper to state, that the mouths of aH 
the individuals who had taken the water for a length of time 
' were examined, without the detection of any thing in them 
either of a swollen or inflammatory appearance. Such are the 
reports .of commissioners empkiyed to investigate the effsets 
gf distilled seawater, who, ahhoogh separated at a greet ^s- 
tance from each other, and having no communication, aH agre^ 
in the inference, that it may be employed without tey injury 
to the health, bodi as a beverage and in cookery, for the spne* 
of at least amonth ; and the fair presumptioB is, that it may be 
employed for a much longer time ; and that in consequeaee, 
it must be considered as a very happy r^ouroe in luag voy* 
ages of discovery. 
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FINE ARTS. 



Abt. XXI* Ei$ay on Murical Temperament* By Fro- 
fetior FiBHKRi of Yale College. 

[Concluded from page 35.] 

Propobitioh V. • 

To determine tbat podtion of anj degree io the scale, which 
will render all the concords terminated by it, at a me- 
dium^ the most 'hanhonioos ; supposing their relatiye 
freqaencjr given, and all the other degrees fixed. 

X HE best scheme of temperament for the changeable scale, 
OQ supposition that all the concords were of equally frequent 
•ocarrence, is investigated in Prop. III. But it is shown, in 
dvs last Proposition, that some chords occur in practice fiu* 
BMue fireqnently than others. Hence it becomes necessary to 
•acertain what changes in the scale above referred to, this 
difierent frequency requires. Any given degree, as C, termi- 
nates six difierent -concords ; a Vth, Hid, and 3d above, and 
the same intervals below it. Let the numbers denoting the 
frequency of these chords below C be denoted by a, b, and c, 
and their temperaments, before the position of C is changed, 
by ffi, n, and p : and let the frequency of the chords above C 
be denoted by a , b\ and C, and their temperaments by m', fi , 
and p\ respectively. If, now, we regard any two of these G 
chords, whose temperaments would be diminished by moving 
C opposite ways, and of which the sum of the temperaments is 
consequently fixed, it is manifest that the more frequent the 
occurrence, the less ought to be the temperument. Were 
we guided only by the consideration of making the aggregate 
of dissonance heard in them in a given time, tlic least possible. 
we should make the one of most frequent occurrences perfect. 
and throw the whole of the temperament upon the othor- 
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Let, for example, o be greater than «', and let s be any 
▼ariable distance to which C is moved, so as to Hiwynifh ibe 
temperament m, of the chord whose frequency is expressed 
bj a. Then the temperament of a will become =17^*3:, and 
that of d =ifn( 'i'X, Hence, as the dissonance head in each, in 
a given time, is in the compound ratio of its frequency of oc- 
currence and its temperament, their aggregate dissonance will 

be as a,m^x+af >m' +x ; a quantity which^ as a is supposed 
greater than a, evidently becomes a minimum when x^^m^ 
or the chord, whose frequency is a, is made perfect But 
in this way we render the harmony of the chords very un- 
equal, which is, caeteris paribus, a disadvantage. As these 
considerations are heterogeneous, it must be a matter of 
judgment, rather than of mathematical certainty, what pre- 
cise weight is to be given to each. We will give so much 
weight to the latter consideration, as to make the temperament 
•f each concord inversely as its frequency. We have then 

- 1 1 . . * . - cLm^dwl 
a : a : : ' : / , ; which gives ac= j — r- . 

But there are six concords to be accommodated, instead of 
two ; and it is evident that all the pairs cannot have their 
temperament inversely as their frequency, since the num.- 
hers a, 6, &€. and m^n^ &c. have no constant ratio to each 
other. This, however, will be the case, at a medium, if 
X be made such, that the sum of the products of the numberF 
expressing the frequency of those chords whose temperaments 
are increased by x, into their respective temperaments, shall 
be equal to the sum of the corresponding products belonging 
to those chords whose temperaments are diminished by x. 
Applying this principle to the system of temperament in Prop. 
Ill, which flattens all the concords, it is plain that raising any 
given degree by x will increase the temperaments of the 
concords above that degree, and diminish tliose of the con- 
cords below it. Hence it ought to be raised till (m— x) a+ 
(n-x) 6-f-(p-x) c=(iw'-|-x) o4-(n +x) b'+{p+x) c : from 

which X IS found = , , 1 i . #/ « — -t-t — ^. Should 

either of the temperaments be sharp, the sign of that term of 
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die mmierator, in which it ooeon, mutt be changed ; lal 
should the total value of the ezpretsion be negatiFe, s nnt 
be taken below C. 

Propositioh VI. 

To determine that system of temperaments for the conconk 
of the changeable scale, which will render it, includiag 
everj consideration, the most harmonious poesible. 

We can scareelj eipect to. find any direct analytical pro-- 
c'ess, which wiD furnish us witti a solution of this conpHcafed 
problem, at a single operation. We shall therelbre content 
ourselves with a method which gradually approkimates towards 
the desired results. The best position of any g^ten degree, 
as C, supposing all the rest fixed, is determined by the hH 
proposition. In the same manner it is evident that the oott- 
stitution of the whole scale will be the best possible, when ns 
degree in it can be elevated or depressed, without renderiBg 
the sums of the products there referred to, unequal. We csa 
approximate to this state of the scale, by applying the theorem 
in Prop. V. to each of the degrees successively. It is not 
essential in what order the application is made ; but for the 
sake of uniformity, in the successive approximations, we wifl 
begin with that degree which has the greatest sum a-f-<r+6-f 
kc, belonging to it, and proceed regularly to that in which 
it is least. Making the equal temperament of Prop. III., (id 
which the Vths, Illds, and Sds are flattened, 154, 77 and 77, 
respectively,) the standard from which to commence the alter- 
ations in the scale required by the unequal frequency of dif- 
ferent chords, and beginnihg with D, the theorem gives xk5- 
Hence supposing the rest of the degrees in the scale unaltered, 
it will be in the taost harmonious state, when D is raised jj^ 
of a comma. For by the last proposition, the temperament oi 
the six concords affected by changing the place of D is best 
distributed, and that of the other concords is not at all affected. 
We wi!l now proceed to the second degree in the scale, vix. 
A ; in which the ^plication of the theorem gives x=sl3. Is 
this application, however, as D was before raised 5, m, the 
tomporament of the Vth below A, mu^t he takim 154+5; an^ 
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Id ali.ClM succeeding e p e r it i o M » whan tfit eiterior tenniiui- 
tioB: ef anj concofd Ihm been alreadj alteied, we mutt take its 
tcMpenunent, not what it was at fiiit, bat what it fan become, 
bj such previooa alteration. In thii manner, the scale k 
becoming more hamonious at e^ery step, till we have com- 
fletad the whole aucceaiion of degrees whicli it contains. 

Let Of now rerert to D, the place where we began. As 
each of the outer extremities of the chords which are termi- 
aated by D has been changed, a new application of the theo- 
vaa will give a second correction for the place of D ; althougi^ 
as the numbers it, c^, h^ &c. continue the same, it will be less 
than before. Continue the process through the whole scalei 
and a second approximation to the most harmonious state will 
be obtained. In this manner let the theorem be applied, tiH 
die yalue of s is eiJhausted, for every degree ; and it will then 
be in the most harmonious state possible. Three operations 
gave the foUowing results : 

TABLE y. 



nliao. 


Sd. 


Sd. 


Bates. 


1st Ope- 
raticMi. 


Sd. 


3d. 


F# 
P 


+ 18 


+6 


+1 


B 

Bb 


+ 18 


+5 





-20 


—6 


-1 


+19 


+6 





E« 


+18 


+ 6 





-23 


-10 


-1 


E 


+ 14 


+6 





A«t 


+ 18 


+7 





Eh 


-69 


-8 


—1 


A 


+ 13 


+4 


+ 1 


0* 


+ 19 


+5 


+ 1 1 Ab 


-71 


-7 


-2 


D 


+6 


+2 


+ 1 


G« 


+n 


+6 





Db 


-45 


-7 


-« 


O 


-14 








C* 


+ 18 


+0 





F*« 


+44 


+6 





c 


-6 


-6 


-2 


Gb 


-46 


-6 
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Th« U91 pftif denote! tfaet the d^ree to which it belongi if 
to be railed, and muMU, that it ii to be depreased. The cor- 
rectiona in each socceeding operation are to be added to tboae 
ID the precedii^. The erron, in the 3d approximBlioD, are 
ao trifling, that a 4th wonld be whollj uaeleaa. 

Nora. The fbregoii^ cakulationi will be rendered amch 
more ezpeditioiu and sure, bj redncing the theorem, in some 
•enae, to a diagram, aa in the firat of the following fignrea; 
and by applying the soccesuve coirectiont to the circun- 
fereoce of a circle divided into parti proportioned to (he 
interrab of the enharmonic acale, as in the iecood. 




Profositioh VII. 

To determine the temperaroenta and beats of all the cos- 
cords, together with the values of the diatonic and chro- 
matic intervala, and the lengths and vibnttions per aecoad 
of a string produciag all the sounds, of the system Tesoll- 
ing from the last proposition. 

The tempeTaments of all the concords are easily deduceJ 
fnm Table V. The Vth CG, for example, has its low«[ 
extremity lowered 12, aud its upper extremity 14. Hgoc^ 
it is flatter by 2 than at first, and consequently its tempert- 
mentMl^. The lemperament? of all the concords, tbu' 



On Mnkal Temperament. 191 

:Qlated, will be found in the 2d, 5d, and 4th columns of 
jleVII. 

laving ascertained the temperaments, the yalne of the 
onic and chromatic intervals may be found. The Vth C6 
ig flattened 156, and the Vth FC 139, the major tone FQ 
It be diminished 156-|-1S9, or be ■■4820. By thus fixing 
extent of one interval after another, from the tempera- 
its of either of the different kinds of concords, as is most 
venient, the intervals in question will be found to have 
values exhibited in Table VI. 

jet the numbers in this table be added successively, begin- 
I at the bottom, to the log. of 240, the number of vibra- 
18 per second of the tenor C, (see Rees's Cyc. Art Concert 
;h,) and the numbers corresponding to theqe logarithms 
. be the vibrations in a second, of a string sounding the 
eral degrees of the scale. They are shown in col. 6, 
ble VII. 

lince the length of a string caeteHs paribus is inversely as 
number of vibrations, the lengths in col. 5 may be deduced 
m the vibrations in col. 6 ; or more expeditiously, by sub- 
:tingthe numerical distances from C of the several degrees 
Fable VI. from O, and taking the corresponding numbers, 
m the table of logarithms. These numbers, when used 
logarithms, must be brought back to the decimal form, 
eeably to Scholium 2. Prop. I. 

Fo find the number of beats made in a second by any con- 
■d, it is only necessary to take from col. 5 the numbers 
onging to the degrees which terminate that concord, and to 
Itiply them crosswise into the terms of its perfect ratio. 
le difference of the products will be the number of beats 
de in a second. The 3 last colunms contain the beats made 
each of the concords, in 10 seconds. 
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9 

B 

Bb 










8998 


299B 


1772 


Bl 


IS31 
2962 


4813 


3033 






1780 


A 




1871 


4839 


3030 




2968 






1809 






IB14 


4830 








1796 






3006 




r 


1834 




2988 


2988 






£ 


1777 


K 


1870 


4818 


3028 




2948 






1790 


D 




1835 


4827 


3018 




2992 




r 


1809 


fT 
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TABLE VII. 



Vmw 


TempnuMBtiofliMl 


LeogdM 

gr 
String. 


Vibr»- 

tiooi m • 

Second. 


BMtfiiilOS.ofthcl 




Vthsb 


Ilfdib 


3diib 


Vtfaf 


Ilfdt. 


3d«. 


B4» 




76 


77 
93 


61431 


466,64 






48,4 
57,8 


B 


164 


63674 


447,98 


47,4 


39,0 


Bb 


147 


36 


97 
78 


66880 


429,49 


43,6 


17,7 


67,4 


A# 


156 




57448 


417,77 


46,1 




46,2 


A 


163 


71 


107 


69862 


400,99 


42,6 


33,6 


69,4 


Ab 


164 


9 


62487 


384,08 


40,4 


4,0 




kj« 


161 


76. 


75 


64177 


873,97 


39,1 


32,9 


39,2 


G 


132 


39 


97 


66907 


368,71 


32,9 


16,3 


48^1 


» OC^P 






101 
83 


68778 


348,96 




48,6 


Pb 




66 


69760 


344,03 




21,9 




F» 


164 


76 


71686 


334,80 


36,0 


29,2 


38,6 


F 


139 


32 


130 


74760 


321,03 


30,9 


11,9 


67,8 


£• 


164 




78 


76874 


312,20 

• 


33,2 




33,6 


E 

1 


149 


74 


110 


80086 


»99fiB 


30,8 


26,2 


46,3 


Eb 


110 


13 


54 


83608 


287,06 


21,7 


4,1 


21,6 


D« 


164 


63 


78 


85868 


279,60 


29,6 
26,6 


17,0 


30,0 


D 


144 


61 


112 


89480 


868,21 


18,6 


41,1 


Db 


180 


60 




93342 


257,12 


32,0 


14,8 




C# 


156 


78 


82 


96920 


260;Mi 


26^6 


22,0 


28,0 


C 


166 


46 


143 


lOOOOol 24O,0(^ 


25,8 


12,8 


47,5 



IM 
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PROPoiinoir VIII. 



To compare the hannoniouiiess of the foreeoinn^ system 
with that of levenl others, which have heen most knowo 
and ^proved. 

The aggregate of dissoDance, heard in aoy tempered con- 
cordy is as its temperameDt (Prop. 1.) when its frfi^uency of 
occurrence is given, and as its frequency of occurrence, when 
its tempenunent is given: hence, aniversil]y, it is as the 
prodact of both. The whole arnonnt of dissonance heard io 
all the concords of the same name miist consequently be ai 
the sam of the products of the numbers denoting their tem- 
peramentSf each into the number in Table IV. denoting its 
frequency. These products, for the sculo of Huygens which 
divides the octave into 31 equal parts, of which the tone is 
6 and the semi-tone 3 ; for the system of mean tones, and for 
Dr. Smithes system of equal harmony, compared with the 
scale of the last proposition, (cutting off the three right-hand 
figures) stand as follows : 

TABLE YIII. 



S^Bteins. 


HuygensV 


Dr. Sinitli*» 


Mean Toncii. 


New ScuJe. 


Disso- £Vths 
nance c Illds 
of the { 3d9 


826 

121 

1049 


946 
382 
629 


860 



944 


786 
240 
683 


Total 


1995 


1966 


1794 


1709 



Were we to adhere to Dr. Smith's measure of equal har- 
mony, the rows of products belonging to the Vths, II Ids, and 
3ds, must be divided, respectively, by ^, ^i^, and ^ (the 
reciprocals of half the products of the terms of their perfect 
ratios,) before they could be properly added to express the 
whole amomt of dissonance heard in all the concords ; but, 
accordii^ to Prop. I. the simple products ought to be added, 
mid the smns at the bottom of the table will express the true 
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jratio of the aggrepdie diwMMiuice of the tyiteOM wider which 
they stand. The bft has decidedly the edfiiiti^ over the 
first, hoth in regard to the aggregate dinonance, md the 
eqmlilj of its distribution among the different dastes of con- 
cords* It haa neariy an equal adFantage over the second in 
regard to the first of these considerations ; ahhoug^ hi regard 
to the equality ofdistribution, the latter has slif^y the advan- 
tage. It has, in fesmall degree, the advantage over the third, 
ID regard to the aggregate dissonance ; while, as it respects the 
equality of its distribution, it has the decided preference. It is 
true that the temperaments of the coneords of the same name, 
in the new scale, are not as in the others, abaolotely equal ; 
but no ene of them is so large as to give any offence to the 
•icest ear. The largest in the whole scale exceeds the uniform 
temperament of Dr. Smith's Vths by oojy ^ota. comnuu 

ScMium 1. 

The above system may be put in practice on the oagan, by 
making the successive Vths CO, GD, DE, kc. beat flat at the 
rate contained in Table VII., descending an octave, where 
necessary, aoid doubhog the number of beats belonging to any 
degree in the table, when the Vth to be tuned has its base in 
the octave above the treble C. The tenor C must first be 
made to vibrate 240 in a second, the methods of doing which 
are detailed at length in various authors. Whenever a Hid 
results firom the Vths tuned, its beats ou|^t to be compared 
with those required in the table, and the correctness of the 
Vths dms proved. This system is as easy, in practice, as any 
other ; for no one can be tuned correctly except by counting 
the beats, and rendering them confonnable to what that sys- 
tem requires. The intervals of the first octave tuned ought 
to be adjusted with the utmost aocuracy, by a table of beats. 
When this is done, the labour of making perfect the other 
octaves of the same stop, and the unisons, octaves, Vths, &c. 
•f the other stops, is the same in every system. This last, 
indeed, is so much the most laborious part of the tuning of 
the or^EUi, that if eveo much more labour weire reauired than 

Voj*. l.«..No. IJ. 16 
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actnally ii» in a4Ju«Hog the inierrids of the octave first taned, 
it woiiUi occanoa little di£Eiereiice in the whole. 

Scholium 2. 

The harmony of the Illds and 3dt in any of the foregoing 
systems fer the changeable scale is so nmch finer thn it can 
possibly be in the common Douzeaye, that it seems highly 
desirable that thb scale should be introduced into general use. 
But the increased bulk and expense attendant on the intro- 
duction of so many new pipes or strings, together with the 
trouble occasioned to the performer, in rectifying the scale 
for music in the different keys, have hitherto prevented ito 
becoming generally adopted* To multiply the number of 
finger keys would render execution on the instrument ex- 
tremely di£Scult ; and the apparatus necessary for transferring 
the action of the same key firom One string or set of pipes to 
another^ besides being compHcated and expensive, requires 
such eiiftlness that it must be continually liable to get out of 
order. This latter expedient, however, has been deemed 
the only practicable one, and has been carried into effect, 
under different forms, by Dr. Smith, Mr. Hawkes, M. Loesch- 
man, and others. But Dr. Smith's plan (which is confined to 
stringed instruments) requires only one of the unisons to be 
used at once ; while those of the two latter nearly double the 
whole number of strings or pipes. It deserves an experi- 
ment, among tiie makers of imperfect instruments, whether a 
changeable scale cannot be rendered practicable, at least on 
the piano forte,* without increasing the number of strings, 

* A method of rendering changeable the sound of the saihe pipes in the 
organ, which had occurred to tlie writer, but which was not inserted above on 
account of the supposed difiicultf of making the change sufTicient Ih degree, he 
has since found to have been executed by the Rev. H. Llston, who has succeeded, 
by means of shaders capable of being brought before the mouths of his pipes by 
the action of pedals, in giving them three distinct sounds each, vaiying by tw» 
rommai. (See the description of his Enharmonic organ, in Rees^ Cyc. or Til- 
loch^s PbiL Mag.) His scale embraces 59 intervals to the octave, and is intended 
to produce perfect barmoqy in all the keys. But as it will require the use of pedals 
perpetually, arm on ihe same key, and n ready and perfect knowledge of smal! 
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ttd at the same time allowing both the qiumim to be uied 
together— either bjan apparatos for slightly inereaaiag tiie 
tension of the strings, or by one which shall intercept the 
Tibrations of such a part of the string, at its extremity, as shall 
elevate its tone, by the diesis of the system of tempenanent 
adopted. Were only 4 degrees to the octave, farnishiag the 
instrmnent with 6 sharps and 4 flats, thns rendered change- 
aUe, there is little music which conAd not be correctly eie» 
cnted upon it. 

Schi^mi 3. 

In the same general manner, may be found the best system 
of intervals, for a scale confined to a less number of degrees 
than that of the complete Enharmonic scale. In such an 
investigation, the numbers in Table IV. expressing the fre- 
quency of all such adjacent degrees as have but one sound in 
Uie given scale, must be united ; and the temperaments m^ n, 
lie. of the theorem, when belonging to concords whose ter- 
minating degrees are united to those adjacent, must be taken, 
not what they were in the complete scale, but what they 
become, considering them as terminated by the substituted 
adjacent degree. 

If, for example, the best temperaments were required ftr a 
scale of 16 degrees to the octave, such as is that of some 
European organs, or in other words, having no Enharmonic 
intervals except D'Sf Eb, and 6^ Ab, — ^the numbers in Table 
IV. belonging to C« and Db, E* and F, F* and 6b, &c. must 
be united, and their sums substituted when they occur, for 
0, a , &, &c. in the theorem ; while the temperament, for 
example, of the Hid on C'^ must not be reckoned 77 as in th^ 
complete scale, but 1261—77 sharp, since its upper termina- 
tion has become F, instead of £^. With these variations let 



iaienrtis, which prmctkal mutidtnictnieldoni poHefli, then it no pro* 
babOitjr dnt it will ever be exteonTelj adopted. Perhaps, however, foar or fire 
•OQodi, inch as IMft, E^, Ab, Db, might be added to the common scale of 12 
interrala by means of his mechanism, with advantage. An instrument thus fur< 
ushed would nqoire the use of pedals but seldom, and would contain chromatii* , 
fc gr ae g mfficient ht the accurate perf6rmance of the great mtifs of organ miiiic. 

1« * 
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fife 'tftee'^dieorni be qpplieS iiTttellM, tin no tUocT of af ctn 
be «MiiiMd, ttd tbm tat^enriWli fi>r that scale witt be die 
bill ed^MCed poMiUe. 

B«C m theecale wUdi eentaiiii bet 13 degrees, or IS inter. 
vilty to flie'ocfeii?e» is fai 'VMtik more general use fhn e^eiy 
olhA*, we sbaB content onrs e l r e swith stating hum the proUem 
■aj be solred fer scales eontaiidqg any intermediate mmber 
oTdegiiseSy and pr oce ed ^directly to the consideration of that 
«incli is so mnch the most pfacticaDj important 



Sr 
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No arran g em ent of the interrab in tiie common scale of 12 

d^pees/nHlich' renders none of the Vths or 3ds sharp, and 

Mne of the Illds flat, can maike any change in the aggre- 

|rte t en iperi ntenli of all the concords ct the same name. 
■ ■ " " ■' 

, We willcoaoeiTe flie 12 Vths of the Doozeaye scale to be 

ammed in sncoession, « CQ^ QD^ DA, &c. embiacii^ 7 
olpimres. Let them at fiiat be all equal : thej will each be 
flattfpied^49> I s^ that no change in these Vths which pre- 
oems the twp eitreme octa? es perfisct, and renders none of 
||j|^ sharp, kjfKk alter, the som of their temperaments. Let 
«, (» c, fcc. be any qosintities, positiTe or negative, by which 
tibe points C^ G, D, kc, may be conceived to be raised abore 
the corresponding points, belonging to the scheme of equal 
Tths. Then as the mean temperament Vth= V - 49, the first 
Vth in the supposed arraiigement will be V— 494-a. The dis- 
tance from C to D will be, m like manner, 2.V— 49+6 ; and 
consequentiy the VUi GD will be V.494-6-a. In the 
aaoM manner the third Vth DE will be V-49+C-.6, &c. 
Hence the temperament of CGai-.49+a, of GD=^49+6 
^a» of DAs=— 40+e*6, &c. Adding the 12 temperaments 
together, we find their sum ss *12X49+a4-6+&c.^a— 6- 
%LC. in which all the terms except the first destroy each 
other, and leeve their sum ==:* 12X49 which is the BggcegaAt 
temperament of the twelve equal Vths in the scheme of equal 
semitones. 

The same reiasoning holds good if we bring these Vths 
within the compass of an octave ; since, if the octave be kept 
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perfect, all th6 Vthn on th6 same tetter, in whatever octave 
they are situated, must hare the same temperament. 

The reasoning is precisely the same for the Illds and Sds, 
considering the former as forming 4 distinct series of an oc- 
tave each, heginning with C, C'*, D and £b ; and the latter 
as forming 3 distinct series of an octave each, begjinning with 
C, C# and D. If the former be made dl equal, each. will be 
sharpened 343 ; if the latter be made equal, each will be 
flattened 392. in every system which renders none of the 
former flat, and none of the latter *8haip, the sum of their 
temperaments will be 12X343, and 12X392, respectively. 

Cor. The demonstration holds equaUy true, whatever be 
the magnitude of a, 6, c, &c. : only if they be such that the 
difference ^a+6, — 6-f^, &c. of any two succeasive ones be 
greater than the temperament of the corresponding concord in 
the system of equal semitones, the temperament of that chord 
must be reckoned negative, and the nanf m die envnciation 
of the proposition, must be considered as the excess of those 
temperaments which have the same sign with those of the same 
concords in the system of equal semitones, above those whicli 
have the contrary sign. Hence it is universally true that the 
excess of the flat above the sharp temperaments of the Vthr 
is equal to 12 X49 ; that the excess of the sharp above the flat 
temperaments of the Illds is equal to 12x343 ; and that the 
excess of the flat above the sharp temperaments of the 3ds is 
12X392. Hence Ukewijse we have a very easy method of 
pnroing whether the temperaments of any given system have 
been correctly calculated. It is only to add those which have 
the same sign ; and if the difierences of the sums be equal to 
the products just stated, the work.is right. 

Proposition IX. 

If all the concords of the same name, in a scale of twelve 
intervals to the octave, were of equally frequent occur- 
rence, the best system of temperament would be that of 
equal semitones. 

It is evidently best, so far as the concords of the same name 
are concerned, that if of equal frequency, they should hii 
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•qoallj tempered, unleis by rendering them nnequal, their 
niediom temperament could be diminished ; but this appears, 
from the Lemma, to be impossible. By tempering them un- 
equally, the aggregate dissonance heard in a given time, by 
•apposition of Uieir equal frequency, would not be diminished, 
whilst the disadrantage of a transition from a better to a worse 
harmony would be incurred. Some advocates of irregular 
aystems of temperament have, indeed, maintained this irregu- 
larity to be a positive advantage, as giviiig variety of character 
to the different keys. But this variety oi character is obvi- 
ously neither more nor less than that of greater and less de- 
grees of dissonance. Now, what performer on a perfect 
instrument ever struck his intervals &lse, for the sake of 
variety ! Who was ever gratified by the variety produced in 
vocal music by a voice slightly out of tune ? If this be absurd, 
when applied to instruments capable of perfect harmony, it u 
scarcely lew so to uijge variety of character as being of itself 
■ sufficient ground ibr introducing laige temperaments into the 
scale. For these laige temperaments will have nearly the 
same elGsct, compared with the smaller ones, that small tem- 
peramentB would have, when compared with the perfect har- 
mony of voices and perfect instruments. Possibly a discord- 
ant interval, or a concord largely tempered, might, in a few 
instances, add to the resources of the composer. But when 
an instrument is once tuned, the situation of these intervals is 
fixed beyond his control, and by occurring iu a passage where 
his design required the most perfect harmony, it might as oAen 
thwart as favour the intended effect. 

Since, then, the proposition is true in reference to the Vths, 
Illds, and Sds, when separately considered, it will be equally 
true when they are considered jointly, that is, as formed into 
harmonic triads, unless, by rendering the concords of the same 
name unequal in their temperament, the mean temperament of 
the Vths could be increased, and that of the Illds and Sds pro- 
portionally diminished. Could this be done, it might be a 
question whether the more equal distribution of the tempera- 
ment among the concords of different names, might not justify 
the introduction of some inequality among those of the s.unc 
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same. Bat it is demoiMtrs^d is the Lemimi, that the sum 
of the temperaments of each parcel of xoncordSy in the system 
of eqaal semitones, is the least possible. Hence no changes 
in the Vths can diminish the average temperaments of the 
lllds and 3d8. 

Cor, Hence we derive au important practical conclusion : 
that whatever irregularities are introduced into the scale, must 
be such as are demanded by the different frequency of occur- 
rence of the several concords. If we make any alterations in 
the scale of equal se m ito n es, this must be our sole criterion. 
A given system of temperament is eligible, in proportion to the 
accuracy with which it is deduced from the different frequency 
of the different concords. And thoae who mamtain that the 
frequency of difierent intervals does not sensibly vary, or that 
it is of such a nature as not to be ansceptible of calculation, 
must, to be consistent, adhere to the acale of equal semitones. 

pROPosmov X. 

To determine 4he best distribotion of the temperaments of 
the concords in the Douseave Scale. 

As the scale of equal semitones has been demonstrated to be 
the best, on supposition that all the concords of the same name 
occurred equally often, it ought to be made the standard from 
which all the variations, required bj their unequal frequency, 
are to be reckoned. To find a set of numbers eipressiog the 
relative frequency of the several concords in the commoa 
scale, we have only to unite the nwnbers in Table IV. stand- 
ing against those adjacent degrees which have but one sound in 
this scale. They will then stand as in the following tMe : 
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TABLE DL 



Bases. 


Vths.4ths, 

aod 
OcteTes. 


UUt,eihs, 

and 

Octanss. 


Sds, Vlths, 

and 

Octares. 


B 


221 


135 


1161 


Bb 


418 


664 


34 


A 


«70 


668 


1085 


6* 


. 67 


82 


365} 


G 


1207 


1197 


567J 


F* 


67 


29^ 


1072 


F 


639 


924 


78 


E 


648 


323 


1151 


Eb 


266^ 


363J: 


144} 


D 


1166 


943 


569 


C* 


26 


18 


581 


C 


816 


1131 


184 






The general theorem of Prop. V. is equally applicable to 
the determination of the approximate place for any degree in 
this scale, confidering the numbers in the above table as those 
to be substituted for a, a', 6, &c. ; and m, n, and p, in the first 
instMice, as 49, —343 and 392, the uniform temperaments of 
the Vths, Illds, and 3ds, in the scale of equal semitones. 
Since, however, the temperaments. of the Illds in this scale 
are sharp, which would require the signs of the 3d and 4th 
terms in the numerator of the general formula to be con- 
tinually changed, it will be rendered more convenient for 
practice, if they are changed at first, so that it will stand thus : 

am — atnf — ^+^'»»'+cp — c'p* 
^ a+a'+b+b'+c+c' • 
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Three raccetshre applicatioDS of this theorem to each degree 
the scale, in the maAner deaoribed Prop. VI., will bring 
m yeiy near to the required poaition, ai wggfion hj the 
dlness of the correctionain the 3d cokann belo#, where 
: results of the aoTeral operationa are exhibited at oob 
w. 

TABUB X. 



Bases. 
B 

Bb 
A 


Fiitt 
OpenAm, 


OperallflB. 


Tluid 
OpenOam. 


-140 


-36 • 

• 


-2 


+308 


+33 


-1 


-8 


-23 


+« 


G* 

6 

F* 


-267 


-22 


-2 


+107 


+24 


-8 


-264 


-7 





F 
£ 

Eb 


+238 


+40 


+6 


-80 


-34 


-4 


+ 167 


+2 


-4 


D 
C 


+68 


+8 





-362 


-2& 


-1 


+ 176 


+29 


+4 



jor. Hence we may deduce, in the same oianner ai in 
)p. VII., the diatonic and chromatic interrals, the lengths 
A string and their vibrations ia a second, and the tempera- 
nts and beats of all the concords for the scale which results 
n the foregoing computafCions. They may be seen in thr 
> following tables : 
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«895 


2885 




A 


4869 


1991 
£878 


Bb 


4866 


S76) 


G 


81D4 




4856 


2903 






I9B3 




f 


2911 


2911 


E 

Eb 

D 




4833 


«236 




8598 




4874 


2967 


r, 


1917 


r 
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TABLE Xn. 



Btttt. 

B 

bb 

A 

Q* 



F# 

F 

£ 


Tempertmentt oi the | 


Lenctht 


Vibm- 

Hoat p«r 

** - - --» 

OtOQBOU 


Btttt talOSeoMdt of thtl 


Vthtb 


aia.^ 


3d»b 


Vtki 


mdi 


Ub 


143 


676 


149 


53446 


449,04 


44,6 


352,8 


92,4 


105 


69 


1114 


55954 


428,92 


30,8 


34,0 


165,2* 


138 


lO.b 


154 


59787 


401,42 


38,6 


4,6b 


85,2 


387* 


833 


288 


63712 


376,79 


98,7* 


360,6 


155.4 


106 


43 


175 


66874 


'358,88 


26,4 


17,6 

• 


86,8 


160 


954 


150 


71496 


335,68 


37,2 


372,8 


69,8 


124 


30 


957 


74786 


320,92 


27.6 


10,8 


143,0* 


108 


180 


151 


79970 


300,10 


22,2 


66,6 


62,0 


Eb 


Vd6^ 


311 


818 


84194 


285,06 


26,6* 


102,2 


186,6* 


r" 


144 


6 


174 


89384 


268,60 


26,6 


2,2 


64,0 


c* 


52* 


1009 


128 


95682 


250,83 


10,9* 


296,3 


44,8 


c 


135 


16 


446 


100000 


240,00 


22,4 


4,0 147,0 



Nothing in the abore tables will need explanatioD, except 
the anomalons sharp beats of the Sds, in the last colmnn. 
ThescTare derived from the perfect ratio : 7, because these 
3dB are, in reality, much nearer to the ratio of 6 : 7 than to 
that of 6:6; and hence could their beats be coanted, they 
wonld be those of the table, and not those which would be 
derived from considcriDg these 3d8 as having flat tempera- 
ments of the ratio 5:6. But although the beats arc slower, 
(he nearer they approach the ratio 6 : 7, this ought not to be 
regarded as any sufficient reason fer admitting so large tem- 
peraments into the scale, were it not absolutely necessary, in 
/»rder to accommodate those 3d9 which are of far more fre- 



qaent oecorreiiGe. Althoaijb the bents of these 3dt groir 
ifcmer •■ their tepyeraHJeflh are nfcgeisf d, yet they ere lowqg 
tteir character in melodly ; and becoBie,.in thii respect, more, 
nndnu^ oPJenaiTe, the Bore tiiey are tempered. Hence the 
hMsmotkf abd melody of the aeversl intervak, jointly coesi- 
fdered; are to be judged of radwr from their temperaments, m 
iBie diree firtt colonms, than from their bettts , in the three hit. • 

• It win be perceiTedy from a comparison ot the tempefir 
meats in Table XII. with the corresponding numbers in TaHa 
IX«9 that the harshnem of the several concords, especially sf 
the IIUs and dds» is. in gisneral, needy in the inverse ratio of 
their frequency.- The contending chdms of the different can- 
cords render tt impoasiUe tibat this ratio should hohl enctly. 
Ineladrag the Vths, the harmony of the concords is much mora 
nmHj sfwiZi than the piinc^ie of rendering the temperamaal 
of each inversely « its frequenqr» couM it be carried iaio 
eonpiete elfeety would require. 
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SAoKmn 2. 

The foregoing system may be put in practice, on the oi^^an, 
by making the Vtim beat flat, with the exception of those on 
Ctt, Eb, and G#, which must beat sharp, at the rate required in 
the table ; proving the correctneas of the temperaments <tf the 
Vths, by comparing the beats of the Illds, as they rise, with 
those required by column two. Should less accuracy be re- 
quired, the Illds on C, D, and A, might be made perfect, with- 
out producing any essential chaqge in the system. This wouUL 
reduce the labour of counting the beats to eight degrees only. 

Scholium 3. 

To show that the computations of the different frequency of 
occurrence of the different concords, on which this system of 
t<nnperamenl is founded, may be relied on as practically efr- 
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sect, for music in general, it may be proper to state, that a 
similar series of calculations had been before made, froin an 
enumeration of the concords in fifty scores of music entirely 
different from that made use of in Prop. IV. They were not, 
indeed, made with the same accuracy, for the music of which 
the chords were counted, was too generally of the simpler kind, 
and the numbers corresponding to those in the two columns 
under each concord in Table I!., and those belonging to the 
major and to the minor signatures, corresponding to the num- 
bers in Table III., were added, before the products were 
taken, instead of keeping the modes distinct, which is neces- 
sary to perfect accuracy. Tet the resulting scheme of tem- 
perament was essentially the same throughout, with the one 
which has been just described. It had the same anomalous 
temperaments, viz. the Vths on C*, £t>, and G'^j and the 
llld on A ; and these anomalies were similar in degree. The 
greatest difference between any two corresponding tempera- 
ments, was between those of the 3d on Eb ; the first computir- 
tion making it only 702, while the last has it 818. 

Propositiok XI. 

The aggregate of dissonance, heard in a given time, ill the syv 
tem of temperament unfolded in the last Proposition, will 
be less than in either of the systems generally practised. 

In order to compare the foregoing system with those whicU 
hare been most generally approved, the temperaments of aU 
the concords have been calculated, in the system of equ^ semi- 
tones ; in that of Earl Stanhope, which has had considerable 
celebrity ; ^in that of Dr. T. Young ; in that of Mr. Hawkes ; 
in that of Kirnberger, which has been extensively adopted ifi 
Cermany ; and in that which is described by Rousseau and 
D^ Alembert as generally practised in France* If these temr- 
peraments be multiplied into the corresponding numbers of 
Table IX., agreeably to what was shown under Prop. VIII., 
and those products which belong to the several concords of 
the same name be added, the sums, after the three right-hand 
%ares are cut off, will be as follows : 
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TABLE XIU. 



Systems. 


Mean 
Temp. 


Yomig»«. 


Kim- 
berger*!. 


French. 


Stall' 
hope'a. 


Hawked. 

• 


Ilew 
Scale. 


nance /lllds 
of the (3dt 


309 
2184 
2740 


494 
1541 

2448 


681 
1397 
2019 


561 
1346 
2121 


595 
1175 
1992 


665 

925 

1676 


810 

630 

1363 


Total 


5233 


4483 


4097 


4028 


3762 


3266 1 2703 



From an inspection of Ae snihs at the foot, of the table, it 
will be seen that flie amount of dissonance heard in a giren 
time is decide<fly less in the new scale than in either of the 
others ; and that it is scarcely more than half as g;reat as in the 
scale of equal semitones. On the other hand, the tempera* 
ment is yeiy unequallj distributed, which most be admitted, 
ceteris paribus, to be a disadvantage. It is eyen soniewhit 
greater than in the scheme of Mr. Hawkes, although by no 
means in the same ratio, as the aggregate dissonance is less. 
It contains one Vth, which will be somewhat harsh, and four 
Illds and three 3ds, which will be quite harsh. But these, as 
will appear from an inspection of Table IX., are, of all others, 
of by &r the most unfrequent occurrence ; so that the unplea- 
sant effect of a transition from a better to a much worse har- 
mony will be rery seldom felt. In the six simplest keys of 
the major, and in the three of most frequent occurrence in 
the mihor mode, they are never heard, except in occasional 
modulations ; and eyen then, generally no one, and rarelj 
more than one is heard. Now these nine keys, as will appear 
from Table III., comprise more than five times as much of the 
music examined as all the rest. The same remarks might be 
extended to three other minor keys, were it not that the sharp 
seventh is so generally used, that it deserves to be considered 
as an essential note of the key. 

But there are two important considerations, more than 
counterbalancing the objection to this system, derived from the 
i^reater inequality in the distribution of its temperaments, 



hare not been hitherto noticed, as not being snsceptible 
of Batfaematical compotation. 

Itt. We hare gone on the anppoaition that tanes on the 
more difficolt keys are as often performed, according to their 
namber, as those on the simpler keys ; and have taken for the 
mearore of dissonance, in different systems, what would be 
netnally heard, if the 1600 scores, whose signatures were ez- 
anuned, were all played in snccession, and on the keys to 
winch they are set But the &ct is, that those pieces which 
ire set to the simpler keys ore oftener played, and with fbOer 
hnrmody, on account of the greater ease of execution, than 
those in which many of the short finger keys must be used. 

2d. Pieces on the more difficult keys are often played on the 
adjacent easier keys, but the contrary is seldom or never done. 

Giving to ^ese two considerations no more than a reason* 
Me weight, they will counterbalance the objection, and will 
imder it evident that the sums under the several systems in 
the table may be taken as a true exhibition of their respective 
meri t s , without any injustice to the more equal systems at the- 
Iflft-band of the table. 

Cor, We may hence draw a comparison between the sys- 
tems in common use. Their merits, when every considera- 
tion is taken into view, are nearly in the inverse ratio of the 
sums denoting their aggregate dissonance. That of Mr. 
Hawkes is the best, and, in many respects, has a remarkable 
analogy to the one derived from the jpreceding investigations. 

Cor. i. As the aggregate dissonance of the changeable scale 
is calculated on the same principles, in Prop. Vlll., as that of 
die l>oazeave in this, a comparison of the results in Table VIII. 
with those in Table XIII., will furnish us with the relative 
diMonaDce of different systems for these different scales. The 
relative dissonance of the two systems which form the object 
of this essay, is nearly as 17 : 27. Hence it appears, that by 
inserting eight new sounds between those of the common 
octave, the harshness of the music executed, at a medium of 
all the keys, may be diminished by more than one third of the 
whole, while the transition from a better to a worse harmony 
will never be perceived. 
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Art. XXII. J^Totice of Cotond TrumMPs Pktun of the 

Declaration of Independence. 

XT it proper that tobie mentioii of thk great national work 
diOQld be made* in paUicationB less transient than newspa- 
pers ; and ai the fine arts are included within the daogn of 
this Jonmal, it wmy with propriety be noticed here. This 
is the greatest work which the art d* painting has er^ pro- 
daced in the United States. The picture is magnificent both 
in size and in execution. The dimensions of the canrass are 
eighteen feel bj twelre. 

«( This picture forms one of a series long since meditated kf 
Mr. Trumbull, in which it was intended to represent the most 
importait OTonta, ciril and military, of the American roFoln- 
tion, with portraits of the most distinguished actors in the 
Tarious scenes. The materials for this purpose were col- 
lected many yean ago, and two plates have been engraved 
firom paintings of the deaths of Gen. Warren and Gen. Mont- 
gomery ;*" but the work was suspended, in consequence of the 
political conTulsions, which, during twenty-five years, were 
no fatal to the arts of peace. 

*' The goyemment of the United States have ordered foui 
of the subjects originally proposed by Mr. Trumbull, to be 
painted by him, and to be deposited in the capitol. 

«( No event in human history ever shed a more salutary in- 
fluence over the destinies of so great a mass of mankind : the 
wisdom of no political act was ever so soon and so powerfully 
demonstrated, by such nuignificent consequences. And justly 
may the nation be proud of the act itself; and of those eminent 
men, its authors, whose patriotism (rising above enthusiasm, 
and the passions which have so often bewildered mankind) was 
calm, dignified, persevering, and always under the guidance of 
reason and virtue. 



» These pictures, as if well Icnown, repreicnt ^ assault OQ Quebec, cii4 th» 
IwUle of Booker's Hill. 
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The peinting represents the congress it the aonMit when 
the committee admnce to the taMe of the presideaft to mike 
their renott 

** It contains fiiithfal portraits of all those members who were 
living when the picture was began, and of all others of whom 
anj authentic representation could be obtained. Of a smell 
nomber, no trace could be discorered ; and nothing was admitr 
ted which was not authentic." 

This picture is now, by permission of govemmeDt, exhibitid 
in the Academgr of Arts in New- York, and will probably be 
•hown in some of onr other principal cities, before it receires 
iti final location at Washington. 

It exhibits the interior of the then Congress Hall at Phila- 
delphia. Most of the members are represented as sitting in 
their respective chairs, or, in various instances, as standing in 
different parts of the room. Almost all the portnHts were 
taken by Colonel Trumbull /rom du living men, and their accn- 
incy may therefore be relied on. 

' The president, John Hancock, sitting at a table, and ele- 
vated somewhat by a low platform, is receiving the report of 
tile committee declaring the independence of the colonies ; that 
committee, individually illustrious, and in this august transae-* 
tion collectively memorable, was composed of Franklin, Ad^ns, 
Sherman, Jefferson, and Livingston. Mr. Jefferson, in the 
prime of life, is in the act of laying upon the taUe the great 
charter of a nation's liberties ; while his companions support 
him by their silent but dignified presence, and the veneraUe 
Franklin, in particular, imposes new obligations on his coun- 
try's gratitude. 

The figures are as large as the life ; and it may safely be 
said, that the world never beheld, on a similar occasion, a 
more noble assemblage. It was the native and unchartered 
nobility of great talent, cultivated intelligence, superior man- 
ners, hi^ moral aim, and devoted patriotism. The crisis de- 
manded the utmost firmness of which the human mind is capa- 
ble — a firmness not produced, for the moment, by passion and 
enthusiasm, but resting on the most able comprehension of 

Vol. I....N0. 2. 17 
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Mh daliet and duigen, and oo a principltd detetmiBStion to 
eombai the one and to fulfil the other. 

This moral effect has heen produced in the fullest and finest 
nanner by this great painter ; and no true American can con- 
leaplate this picture without gratitude to the men who, under 
God, asaerted his liberties, and to the artist who has commemo- 
rated the erent, and transmitted the Tery features and persons 
of the actors to posterity. Such efforts of the pencil tend 
poweifuUjr also to invigorate patriotism, and to prompt the 
tisiDggeneratioB to emulate such glbrious examples. 

The compoaition and execution in this picture are in a mas« 
terij stjle. The grouping of so many full length portraits, id 
a aeene in which tiiere could scarcely be any action, and in 
soeh a manner as to dispose of them without monotony, was sii 
attaimiient of no small difficulty. The painter could not even 
araU Mawntf nfths adrenlttiotis relief of splendid costume abd 
Hknutslrey aad of magnificence or rich decorations in arduiee* 
tare ; for on this occasion both were characterized by an da* 
gfHtt timjji&dlj only, such howerer as became the actors and 
the'erisib. 

The composition has all the variety of which it is suscepti- 
t>1e ; and there is also enough of it in the style of dress and of 
features to relieve the eye from any danger of satiety. 

It is believed, that in this picture, the United States possess 
a treasure to which there is no parallel in the world. In no 
instance, within our knowledge, is there an exhibition to an 
equal extent, of the actual portraits of an illustrious assembly, 
concerned in so momentous a transaction. 

It was a great thing to assert, tit principle, the liberties of 
this country ; but it was also a great thing to vindicate them 
%y arms ; and we rejoice that Colonel Trumbull is still to pro- 
ceed, under the sanction of government, to delineate other 
scenes, in which Washington and his illustrious American 
coadjutors, and the flower of French chivalry, were the acton. 
In the maturity of his experience, skill, and fame — possessed, 
as he is, of the portraits of most of the great men of that 
period, taken principally from the life, and having been him- 



Jin Aifktsi to the Pea^t^ i-c. JK)3 

self kurgdy and penoMlly convenant with tboft m their g^fat 
deeds, we trust that the governmeDt will pranpdy second 
what we doubt not the united Toice of the nation will de- 
mand—that the iOastrions artist should dedicale the erening 
of his life to his conntry's honour and gbiy- 
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Art. XXIII. Jin Address to the People qf the Western 

Country. 

Al number of the citisens of Cincinnati ha?e recently in- 
stituted a Bocie^ fn the collection^ preserrationy exhifattiony 
and illustration of natural and artifidal curioaities, partieularly 
those of the tstflsm e&miry. The first efforts of the managers 
will he directed to the esUMishment of a permanent museuns, 
on a scale so comprehensiye as to receive specimens of ereiy 
thing curious which they may be able to procure. In attempt* 
ing to form this repository, they must of courae solicit the aid 
of their frllow-citisens in all quarters of the extenaire region, 
whose ancient works and natural Usiofy they propose to illus- 
trate. The fcdlowing are the classes of objects that will espe* 
cially attract their attention, and to which tiiey are desirous, at 
on early period, of directing the riews of the comnranity : 

1; Our metals and minerals generally, including petrtfiK- 
tions. 

2. Onr indigenous animals, embraciog the remains of those 
which are now extinct. 

3. The relics of the unknown people who constructed the 
ancient works of the western country. 

4* The various articles manufiietured» for ornament or use^ 
^y the present savage tribes. 

The subjects of the first class are considered by tiie Society 
m extremely interesting. Every citizen of the western coun- 
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tij moMtfed the necessity of a speedy devebpemeiit of its 
mioera] resources. To find beneath oar own soil an adequate 
supply of the various minerals which are now imported at an 
enormous expense, must be regarded by all as a matter of the 
first and greatest importance. The managers are anxious to 
be instrumental in the advancement of this useful work, and 
earnestly solicit the co-operation of the public. They will be 
thankful for specimens of all the rare or curious minerals that 
may be discovered in this country. To every specimen that 
may be transmitted, a label should be attached, stating either 
the kind of rock or stratum to which it belonged, or its precise 
locality. Whenever it is required, the managers will have a 
part of any specimen which is sent to them, analyzed, and a 
correct report made of its nature, thus afibrding to the disco- 
verer a full opportunity of availing himself of all the pecuniaiy 
advantages that may attend the discovery. 

As objects of scientific interest, the managers intend, as 
early as possible, to commence the formation of a cabinet of 
petri&ctions. The rocks of few other countries contain a 
greater number and variety of these animal remains of the 
ancient ocean, than the limestone districts of the Ohio and 
Mississippi. They both astonish and confound most of the 
travellers through this region ; and although objects of familiar 
examination to ourselves, they have not been collected or de- 
scribed by our citizens. An extensive and well arranged cabi- 
net of these extraneous fossils would afford, both to the zoolo- 
gist and geologist, an exquisite feast. It is hoped that every 
specimen .sent to the Society will be accompanied by a label, 
stating the place where it was found. 

It is the wish of the Society to obtain and preserve speci- 
mens of all the native animals of this country. Most of the 
larger quadrupeds having receded before the unceasing exten- 
sion of our settlements, are now so rare as to be unknown to 
to all but our oldest emigrants. Measures will be taken by 
the managers to procure from the general retreat in the north- 
west, and exhibit to the people in the Ohio countries, a speci- 
men of every quadruped which lately inhabited them ; and 
while engaged in this enterprise, they hope to import from 
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ll« Mme dktant wadeniesi, aTaiietyof die'nimab wUeh are 
pwiliartoit 

Oar nftiTa birds hire not retreated^ like our qnadnipedi, 
and are, therefore, within our reach. The managerB hope to 
see the Society, in due time, in possession of a large collec- 
tion of diese beaatifol animals. In the accomplishment of tiiis 
undertaking, it is easy to perceive that the Society may be 
powerfully aided by the community : and a sanguine hope is 
entertain^, that no backwardness or indifference will be 
manifested by those who may fortunately have it in their power 
to finrward specimens. 

In collecting the fishes and reptiles of the Ohio, the Missis* 
sippi, and the Lakes, the managers will likewise need all the 
aid which their fellow-citizens may feel disposed to give them. 
Althou^ not a very interesting department of zoology, no 
object of the Society offers so great a prospect of novcdty as 
that which embraces these animals. The managers, therefiure, 
Isdter themselves that they wiU not be suffered to proceed 
wnaided in this portion of their labours. 

The obscure and neglected race of insects will not be over- 
looked, and any specimens sufficiently perfect to be introduced 
into si esbiBet of entomology, will be thankfully received. 

The western country, from having afibrded some of the 
aoflt figpntic and curious remains of land animals which have 
yet been discovered, seems entitled to a museum of such re- 
lics. A collection of this kind wiU be one of the earliest ob- 
jects of the Society. Its funds wiU be liberally expended for 
the purpose ; and if aided by those who may be so fortunate 
as to discover any of the great bones which lie buried i& our 
alluvial or bottom lands, the managers hope, at no distant 
period, to repair, in some degree, the losses which have been 
repeatedly sustained by exportations of these interesting fossils. 

The third class comprises objects of very little utility, but 
of extraordinary interest. Nothing, indeed, presented by the 
western country seems to excite in a higher degree the curi- 
osity of strangers, than the relics and vestiges of the extinct 
and comparatively civilized population with which it abounds. 

The managers will make every possible effort to form an 
extensive collection of these remains. 
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. ThoiHonpro wB%o.iHpi9v 
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timi. 

They wiD, if required, pay o reasonable price fi^ eteiy 
aortide iriiich may be deeaaed worthy of introduction into the 
■nseofls. ney intend to paUish, annnany, a catalogiie of 
dl the BMNPe vahtaMe donations which may be moda to die 
rasa, with the names of the donors. 

Elijah Slack, 
Jambs Fihdlat, 

Jbssb Emase, 
Daitisl Dea«e, 
C^ncifmaH, Sept. 15, 1818. 
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Cdeb Atwaftef y Etq. of CircleTiUe, MiOy it ei^^i^ed In 
writing Notes on the State of Ohio, a wink which it intendtd 
to oidmce the matt important featorea and intareata of t)kia 
new and riaing Stale. 



To this laadaUa effort, and to that of the Weatem Mofenni 
Societj, whose address is published above, we cordially wiak 
saoceas. From the zeal, talent, and indvstry of the gentleman 
eoncemed, we have every reason to expect a happy reaolt 

We view, with mnch aatisfiMstion, the efforts which have 
been already made, and are rapidly increasii^, to brii^ to 
ii^ the resources, and to develope the history, of the western 
Staftea ; and it will always give us pleasnrei if throuf^ the 
mediam of this Journal, or in any other mamer, we can con- 
tribute to promote theoL 



An* XZIV. E9intirfu UtUr/mm Colond GM9 to the 

Editor. 

Suns WICK, Jane, 1818. 
DsAn Stli, 

Since l saw you, l have made only one experiment 0% 
mi^icCisDi. i detennined the power of my nu^paetj as it had 
been shnt up in the dark for a long time, and lying down. I 
then exp o s e d it to the rays of the sun, also lying down, and 
remote from the iron support, and I Ibund that it had gained 
12 OK. power in 40 minutes, and 14 os. power only in five 
hann. 



Abt. XXV. A New Lamp^ ytilhout Flame. 

Ffom die Annals of Fhiloiophy for Mardi, 1818. Commnnicatecl bj Mr. 

Tbomii Gill. 

JL HIS lamp is one of the results of the new discoveries in 
chemistry. It has been found, by Sir H. Davy, that a fine 
platina wire, heated red hot, and held in the vapour of ether. 
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would coDtinae ignited for iome time ; but, I belieye, no pnc- 
ticel Q8e has been made of this 6ct. 

If a cjiindrical coil of thin piatina wire be placed, part «f it 
round the cotton wick of a spirit lamp, and part of it above the 
wick, and the lamp be lighted, so as to heat the wire to red- 
ness ; on the flame being Uown oot, the vapoar of the alcohol 
win keep the upper part of Hw wire rtd koi^ for any leiigth of 
tfaae, according to' the supply of alcohol, and with litde ex- 
penfiture thereof; so as to be in constant readiness to kindle 
German fahgus, or psper pre pr ed with nitre, and, by this 
mean, to fight a sulphuf aialch at {Measure* This lamp af- 
lords saffident lig|ht to shsi^ die honr of the ni|^t by a watck, 
mid to perform many other useful sernces ; but does not hia- 
der the repose of persons unaccustomed to keep a light bunh 
ing in their bed-room, nor does it require to be snuffed. 

.The proper siae of die piatina wire is the yirth part of an 
inch : a larger one will only yield a doll, red light, and a smaller 
one is difficult to use. About IS turns of the wire will besaA 
fident, coiled around any cylindrical body suited to the size of 
the wick of the lamp ; uid fimr or five coils should be placed 
on the wick, and the remainder of the wire above it ; and 
which win be the part iputed. A wick, composed of twehre 
tfireads of the ordinary sized lamp cotton yam, with tha pia- 
tina wire cmled around it, will require about half an ounce of 
alcohol to keep it alight for eight hours. 

An agreeable and slightly acid smell arises from this lamp 
during iti ignition. .It is perfectly safe, as nothing can fall from 
it ; and its novel appearance, in a wick's keeping red hot for 
such a length of time, is very surprising to persons unac- 
quainted with its nature. 

P. S. — ^When the wire has become oxided, it will be neces- 
sary to uncoil it, and rub it bright again with fine glass-paper : 
which will cause it to act again with increased effect. 

REMARK. 

Such wire as is here described may, probably, be obtained 
in Philadelphia. 
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Art. L Hints on some of the Outlines of Geological Ar- 
rangement, with particular Reference to the System of 
Werner, in a letter to the Editor, from William Mac- 
lure, Esq. dated Paris, 22d August, 1818* 

fNTRODUCTORT REMARKS. 

i^OME years since, during Mr. Maclure's geological surrey 
of the United States, the editor had the pleasure of passing a 
few days, in company with that gentleman, in exploring die 
geology of the vicinity of New-Haven. Near that town, junc- 
tions, on an extensive scale, between widely different forma- 
tions, are to be observed. A radius often miles, with New- 
Haven for a centre, will describe a circle within which the 
geological student may find (with the exception of formations, 
unquestionably volcanic) most of the important rocks of the 
globe, and a radius of even six or seven miles will include the 
greater number of these. At, and near the terminations of the 
primitive ranges, there are rocks which appear to have, in a 
high degree, the characters of the transition class. Among 
them is the beautiful green marble of the Milford Hills, seven 
miles from New-Haven. Mr. Maclure visited that district, 
Vol. I....N0. 3. 18 
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apd even suggested the first hint^ which aflerward led to the 
discovery of the marble. Doubts being entertained concern- 
ing some of the geological relations of those rocks, a letter 
was addressed to Mr. Maclare (then in Philadelphia) on the 
subject. His answer is subjoined. 

In giving it to the public, the editor takes a liberty which 
he hopes the respectable author will pardon, because his pro- 
duction, although evidently never intended for the public eye, 
/contains statements and opinions of no small importance to the 
yowig geologist, especially of this country. 

Geology, at the present day, means not a merely theoretical 
and usually a visionary and baseless speculation, concerning 
pie origin of the globe ; but, on the contrary, the result aj 
ftctiuU examinaiion into Ike naiure^ structure^ and arrangemeiU 
pj the materiali of rMeh it U compoMed. It is therefore obvious, 
tiiat the opinions of those men, who, with competent talent 
and science, have, with a direct reference to this subject, ex- 
plored many countries, and visited different continents, are 
entitled to pre-eminent respect. Saussure, by his scientific 
JQiunieys among the Alps, (although a limited district) has 
given deserved celebrity to his own name, and, if it were pos- 
sible, has thrown an additional charm of attraction over those 
romantic and sublime regions. Dolomieu has made us familiar 
with the productions and phenomena of volcanoes, those 
awful and mysterious laboratories of subterranean fire. Hum- 
boldt has surveyed the sublimest peaks of both continents, and 
examined the structure of the ^obe amidst the valleys of 
Mexico and the snows of Chimborazo and Pinchinca ; apd 
Werner, with opportunities much more limited, (confined in- 
deed to his native country. Saxony) but with astonishing saga- 
city and perseverance, deduced from what he saw, a classifica- 
tion of the rocks of our globe, which, although not perfect, 
has done immense service to the science of Geology. In this 
distinguished group (to which other important names might be 
added) Mr. Maclure has unquestionably a right to be placed. 
Few men have seen so much of the structure of our globe, and 
few have done so much with such small pretensions. His 
work on American Geology is noticed with becoming respect 
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•Ten in* Edinburgh,* that focus of geological science. His 
opinions on some of the more obscure and doubtfid parts 
of the Wemerian geology are worthy of peculiar considera- 
tion ; for they are founded on a course of observations vastly 
more eitensive than Werner ever had it in his power to 
make. The name of Werner will always be venerated as 
long 88 geological science shall be cultivated, for geology 
owes more to him than to any other man ; but his pupils 
should not now demand that implicit and unqualified adoption 
ot ALL his opinions, which will allow no other question to be 
raised, than what Werner taught or believed. 

With these explanatory remarks, the following extract of 
Mr. Maclure's letter is now subjoined : 

DEAA SIR, >* 

Your letter of the 26th June came just as I was embark- 
ia^ for Europe. The information it requires concerning the 
primitive trap and flint slate, the transition and secondary 
rocks, &c. &c. is difficult to give without the aid of sp^cimenif^ 
and firequently requires the examination of the relative posi- 
tion of the strata before any correct idea can be formed. I 
will, however, endeavour to give you the little my experience 
has brought me acquainted with. 

Following the nomenclatare of Werner, I have given a list 
of his rocks ; but in describing them there are many of his 
names which I do not use ; because I never met with them. 
Primitive trap is one instance — I do not use trap as a substan- 
tive, except in describing that kind of trap which Werner calls 
the newest flaetz trap, the nearest to which is your trap,t 
which covers the oldest red sandstone. 

The primitive flint slate is in the same predicament. I 
have always found it on the borders of the transition, between 
it and the secondary. 

Primitive gypsum I have not found. 



« Vid* Gdin. Remw far Sept 1818. p. 974. ' 
f Referrinif to tfM riddel of GraeulaiM bmt Ncw-HareiL 

1?* 
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What Werner ealls primitive trap may perhaps be compact 
hornblende, or perhaps the newest flstz trap, when it hap- 
pens to cover the primitive ; for, this speciiBs of trap, like the 
currents of lava, covers indiscriminately all classes of rocks, 
and 18 one reason why I consider it as the remains of ancient 
lava. 

Transition trap is a rock that I have not met with, and may 
perhaps be a part of the fletz trap that happened to cover the 
transition, without any immediate connexion, but like a cur- 
rent of lava, overlying all the classes of rocks it meets with. 
This misapplication of names natnmlly arises from the sys- 
tem of neptanian origin, on which the nomenclature of Werner 
is founded, 

Greywake and grejrwake slate are aggregates of rounded 
particles of rocks, evidently the detritus of more ancient 
formations, and differ from the aggregates of pudding and sand- 
ptpne of the secondary class, in the following properties, viz. 

The aggregates of transition are harder and much noore com-' 
pact, than the secondary ; they are also cemented by aigil, 
taking a slaty fonn- 

This cement is in much greater quantity, in proportion to 
the particles cemented, and has the appearance as if the 
cement at the time of formation, had a consistence sufficient to 
prevent the particles from tpuchiug each other. 

They have, in common with all the transition rocks, a regu- 
lar and uniform dip from the horizon, from 10 to 40 degrees; 
and sometimes more. This is perhaps the strongest mark of 
distinction which separates them jfrom the secondary, which 
are horizontal, or follow the inequalities of the surface od 
which they were deposited. 

The transition are distinguished from the primitive in being 
a^regates of rounded particles, having little or no crystalliza- 
tion, and containing, or dternating with strati, which contain 
organic matter. 

The oldest red sandstone, with all its accompanying strata, 
I should incline to put into the transition, as having many oi 
the properties of that class, and occupying the same rclatire 
situation in the stratification of the glohe. It is at a constaol 
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dip (although small) from the horizon; the cement is in 
greater quantities in proportion to the particles cefmenfted than 
in any of the Secondary aggregates, &c. &c. 

The character of the secondary is a horizontal position, that 
perhaps does not admit of the same facility of examining the 
relative situation of its stratification. The compact limestone 
is, probably, with reason, considered as the lowest of the se- 
condary formation, and always under the coal formation, but 
it appears to me that the secondary is deposited in basins 
alongside of one another, and that each basin has a different 
order of superposition, according to the nature of the agents 
employed in the deposition ; that it is a partial, and by no 
means a general deposition. The secondary a^regates of 
sandstone and puddings have been evidently beds of sand or 
gravel, and of course, in that state would be called alluvial, 
but when cemented together by the infiltration of water, car- 
rying along with it lime, iron, or any other body capable of 
agglutinating the particles together, become rocks, and may 
alternate in all proportions. 

I am therefore inclined to think, that in geology the best 
mode for the greatest part of the secondary would be to give 
the relative position of the strata of each valley or basin ;' 
and I am rather of opinion that they would all differ from one 
another. 

The French and English basin having chalk jfbr the lowest' 
stratum, which has occupied the geologists of both countries 
for these* 10 or 15 years, is perhaps the best known ; yet they 
do not know the relative position of the chalk and coals, be- 
cause coals have not been found in the same basin with chalk : 
coals occupy basins filled with different kinds of rocks, and 
hare BO resemblance to the rocks found covering the chalk» 
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Art. II. On ike Geologjfy Mmeralogy, Scenm/^ mid Curt- 
aMes of Parti of Virginia, TmnMsee, and the AUhanm 
and Miriii^ Terriiories, ^ with Mtscettamotu Be- 
nmrki, m a Utter to the Editor. By the Rtv. Eliai 

CoRlltLIUS. 

To Benjamin SiUifnanf Profusor, 4^. 

•IR» 

JTjLaVINO recently returned firem a tour of considerable et- 
tent in the United States, I arail myself with pleasure of the 
fintleisnre moment, to conmnnicate, agreeably to your request, 
some facts, relatiye to the Mineralogy and Geology of Osi 
part of the country through which I passed. 

IlfTRODUCTOar hemaaks. 

Before doing this, you wiD periait me to premise, that in 
consequence of my limited acquaintance with these branches 
of Natural Science, and the still more limited time, which other 
and important concerns allowed me to devote to the subject, i 
can do little more than give a general description. What my 
eye could catch, as I travcUed from one country and wilder- 
ness to another, preserring occasionally a few of the most 
interesting specimens, was all I could do. .The specimens you 
haye received. The narrative I am about to give, is drawn 
principally from the notes which were taken on the journey, 
and will be confined to a simple itatement of 9ttch facts as were 
either observed by myself, or derived from good authori^. 
Their application to preconceived theories, I leave to those 
who have more leisure and disposition for speculation than 
myself. 

A description of a few natural and artificial curiosities which 
came under particular notice, will not, I trust, be thought an 
improper digression. The whole is committed to your dispo- 
sal ; and if it shall add but one mite to the treasury of Ameri- 



cm Natural History, I shall be gratified, and rejoice to iiaVe 
teade even this small remuneratioo for yoar anwearied efforts, 
to impart to one, foroaterly your pupil, a love forNatofral Scienoe. 

The AiUkorU Route. 

My route was in a line nearly direct from Boston to New- 
Orleans ; passing through the principal cities to Washington ; 
thence, diagonally, through Vir^pnia, East Tennessee, and the 
northwestern angle of Georgia ; in a western course throii^h 
the north division of the Territory of Alabama, to the north- 
eastern boundary of the State of Mississippi ; and thence in a 
line nearly southwest to Natchez. From this last place I 
descended the river Mississippi to New-Orleans. On my re- 
turn I frequently varied from this course, and had increased 
opportunities for surveying the country. In both instances I 
passed through the countries belonging to the Cherokee^ 
Chickesaw, and Choctaw tribes of Indians, and travelled among 
them, in aU, about one thousand miles* 

Geology of Virginia, 

As others have described more minutely and accdrately thatf 
I can, the country north of Virginia, I shall begin vrith a few 
tenoiarkso'n the geological character of that. State. It is thercf 
that the traveller, in passing from the Atlantic to the interior, 
crosses successively the most important formations of the earthy 
from the most recent alluvial to the oldest primitive. For tf 
connderable distance from the coast, the country is alluvial. It 
di€n assumes an older secondary formation* — and sandstone 
and puddingstone are frequent. This is the character of the 
District of Columbia, and indeed of a great part of the valley 
of the Potomac* 

SandttoM of ^ Capitol^ 4^« 

In this valley, and adjacent to the river, is found the $and^ 
eUme of which the President's house, and the Capitol are coor 

* Or« aocorcKng to tfat W«ni«riaD Geologists, TraoiitioQ ^ EdU»r. 
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itructed. It 19 composed of fine silicious gtaioiy it easily 
wrought, and from its colour, lias the appearance at a imall 
distance of white marble. 

Beaviifid Breccia. 

It ifl also in the valley of this river, and not far from its fa- 
mous passage through the Blue Ridge, that immense quarries 
of beautiful Breccia have been opened. This rock was first 
brought into use by Mr. Latrobe, for some years employed by 
the goyemment as principal architect It is composed of peb- 
bles, and fragments of silicious and calcareous stones of almost 
every size, from a grain, to several inches in diameter, strongly 
and perfectly cemented. Some are angular, others rounded. 
Their colours are very various, and often bright Red, white, 
brown, gray, and green, are alternately conspicuous, with 
every intermediate shade. Owing to the silicious stones which 
ve firequently imbedded through the mass, it is wrought with 
much difficulty ; but when finished, shows a fine polish, and is 
unquestionably one of the most beautifully variegated marbles, 
that ever ornamented any place. It would be difficult to coo- 
ceive of any thing more grand than the hall of the Representa- 
tives, in the Capitol, supported as it is by twenty or thirty pil- 
lars formed of the solid rock, and placed in an amphitheatrical 
range ; each pillar about three feet in diameter, and twenty in 
height Some idea of the labour which is employed in work- 
ing the marble may be formed from the fact, that the expense 
of each pillar is estimated at five thousand dollars. The spe- 
cimens in your possession, are good examples of its general 
structure, but convey no adequate idea of its beauty. 

Petrifaction of Wood, 

It will be proper to notice in this place, a petrifaction of 
wood which is found on the road from Washington to Freder- 
icksburgh, 16 miles from the latter, and four miles north of the 
#ourt-house in Stafford county. It is remarkable for its size, 
rather than for any singularity in the composition. It wr« 
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found by digging away the earth on the side of th^ road, and 
appears to have been the trunk of a considerable tree. It is 
firmly fixed in the ground, and penetrates it oUiquely ; how 
far has not yet been ascertained. At the time I saw it about 
two feet had been exposed. The diameter is about eight 
inches. Its colour is white, sometimes resembling that of wood. 
The fibres are well preserved, and so is the general structure* 
It is much to be desired, that some one would clear it from its 
bed, and give it entire to one of our mineralogical cabinets. 

Geological FecUurtt. 

Next to the allurial and secondary formations, as you pass 
to the west and northwest, are to be found ranges of granite 
and skistose, and other primitive rocks ; interspersed with 
these may be seen sandstone, clay, slate, quartz, and limestone. 
Granite ranges ^were particularly seen in the neighbourhood 
of Fredericksburgh, crossing the Rappahannock; and in 
Orange and Albemarle counties, extending nearly to the Blue 
Ridge. Great quantities of quartz and quartz rock, sometimes 
covering with their fragments the sides of hills, are frequent. 
Another, and more interesting rock in the same connexion, is 
found in Albemarle county. For some time I doubted to what 
class to refer it. But from its resemblance to the rocks of the 
east and west mountains near New-Haven, I ventured to call 
it trap or whinstone. It becomes more abundant as you ap- 
proach the Blue Ridge, and the granite disappears. On the 
sides and sunmut of the mountain, its appearance is more de- 
cidedly that of greenstone. In crossing the southwest moun- 
tain, the range to which Monticello belongs, and distant from 
the Blue Ridge about 26 miles, I observed the same rock. 
Whether this opinion is just, you will be able to decide from 
the specimens which have been forwarded. 

B/tie Ridge. 

I hare repeatedly named the Blue Ridge. It is the first of ^ 
those long and parallel ranges of mountains, caUed the Alle- 



^umy ; and cou rti t ut a t one of the moet promineiif fiMtnrM m 
ike geologj of tlw United SCatei. Its hoight 1 cnioot doter- 
miiie witii accaracy . Probablj it would not ayerage more than 
one thousand feet Its base nu^ eitend in diameter from one 
to two miles ; and yet soch is the inflnence it has on the cli- 
mate, that TOgetation on the eastern, is nsnally two weeks ear- 
lier than on die western side. And what is remailnMe» this 
difference obtains, on the former side at least, nntil yon arrire 
within a few hondred yards of the summit I crossed the 
mountain in two places, distant from each other one hundred 
miles, but obsenred nothing essentially different in their mine- 
ralogy. At one of them called the Rock/Uk-Chip^ on the road 
fromCharlotteville to Staunton, I spent afew hours, and brought 
away specimens of all the Tarieties of minerals which I could 
ind. These haye been subautted to your inspection. Among 
them, you will, 1 think, see greenstone, epidote, and slate flM>re 
or less allied to the fint. These are the most common rocks, 
and excepting the second, are usually stratified. The epidote 
is generally associated with quartz, and sometimes is imbedded 
in it. In some instances it has a porphyritic appearance, and 
is very beautiful. In others; it is coated with small filaments 
of a greenish asbestos. Other minerals were found, whose 
nature I could not so easily determine. I regret exceedingly, 
that 1 cannot furnish you with a more complete description of 
this interesting mountain. That its character is peculiar, or 
different from the country on either side of it, must be obTious 
to the most superficial observer. Its principal rock does in- 
deed bear a resemblance to tbe trap or whinstone of Albe- 
marle county, and yet I think you will say it is not the same. 
One fact of importance cannot be mistaken ; this mountain con- 
stitutes the great dividing line between the granite and lime- 
stone countries. For you no sooner reach its western base, 
than the greenstone and epidote disappear ; and limestone per- 
vades the country for hundreds of miles in every direction. In 
all the distance from this mountain to New-Orleans, I did not 
find a single specimen of granite, or greenstone. This may 
appear singular, since Mr. Maclure and Professor Cleaveland- 
have a granite range on their mapsy immediately west of the 
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Blue Ridge ; and eTen that mouDtaiD is on Hume mapt, in aomie 
parts of itt coTered idth the g;ranitic tinge. This may be tme. 
I cati answer for only two points of it, and for that part of the 
country beyond, lying near the main road to Tennessee. In 
this route 1 descended almost the whole length of the great 
Talley included between the Blue Ridge on Uie east, and the 
north mountain on the west. But in no instance did 1 aieet 
with specimens of granite ; nor west oi the Blue Ridge with 
any prevailing rock but limestone. I know of no reason why 
the Blue Ridge should not be regarded as the first great di« 
Tiding line between the granite and limestone countries. The 
change in the geological formatioD is so sudden and striking, 
that it would be difficult for the most careless trareller with 
his eyes open, not to observe it. The ftce of nature, he can- 
not but perceive, wears a different aspect ; the air is more 
co<^ and lively ; even the water which he drinks .possesses 
new properties perceptible to his taste. The inhabitants no 
longer speak of their " sandstone water ;** but every wlier« 
he hears of ** limestone water." Indeed for 800 miles in flie 
direction which I travelled, he tastes no odier water. Every 
spring and every rivulet, is stron^y impregnated with carbo- 
nate of lime. The vessels in which it is prepared for culinary 
use, soon become lined with a white calcareous crust Nor is 
its taste the only inconvenience experienced by the traveUer 
unaccustomed to it. It often injures the health of a stranger, 
and covers the surface of the body with cutaneous eruptions. 

LimeiUme country in inclined Strata. 

The geological observer has now entered upon a very m- 
teresting field. Its great extent, and its wonderful uniformity, 
give new facilities to investigation. Two divisions of it seem 
to have been made in nature. 

The^riT is that which includes the limestone lying in iircLi- 
ifEO STRATA. This divisiou extends from the Blue Ridge, to 
the Cumberland mountain in East Tennessee, a distance in the 
direction of my route of 600 miles. Of course it includes all 
the ranges, five in number, of the AU^hany mountains. The 



stntt lie in a conne noiiheiMt mA southwest, the same as 
the general course of the moantains. The angle which they 
make with the horizon is Teiy Tariable, from 25^ to 46^. The 
colour of the rock varies from bhie, and pale blue, togn^yor 
grajish white, frequently it presents a dull earthy appearance. 
The fracture is more or less conchoidal. Sometimes the rock 
assumes a different character, and the fracture is itncvefi, and 
the texture firm. This last is distinguished from tiie former, 
not only by the fracture, but by the colour. It is usually spo- 
ken of by the inhabitants as the §fwi UmeiUme^ the colour of 
the other beii^ usually of a Uuish cast It differs from that 
also by beii^-less brittle, and possessiiig the quality denoooina' 
ted by stonecutters, ** totig^" In consequence of this, and 
its enduring heat better, it is more frequently used in building 
than the odier. This variety of limestone is not uncommon. 
Its colour is not always gray, sometimes it is a reddish brown, 
and sometimes white. Immense qaantities of it, possessing 
either a grayish or reddish brown colour, are found in the vi- 
cinity^ Knozrille, East Tennessee. One range of it is 
crossed by every road, passing to the south and east of Knox- 
ville. Its appearance is that of some variegated marbles; 
iHiite veins penetrate it, and wind through it in every direc- 
tion. Whether any part of it has a texture sufficiently fine 
and firm to be wrought to advantage, is yet to be determined. 
To the eye of a superficial observer, there are many indica- 
tions that it has. . A specimen of verj fine white marble, re- 
sembling the Italian white, was shown me in Augusta county. 
Virginia, which was found 15 miles from Staunton, where there 
is said to be a considerable quantity of it. 

LdmeMtone country in Horizontal Strata. 

The iecond great division of the limestone country extends; 
on the route which I took, two hundred miles from the Cum- 
berland motibtain, and others associated with it southwest, as 
far as the Dividing Ridge, which separates the waters flowing 
into the Tennessee from those which proceed direct to the 
gulf of Mexico. The grand circumstance which distinguishes 
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tike limestone of this diyision from.that dfeady described, is 
tfiis, ITS STRATA ARE HORIZONTAL. Freqaentlj immense piles 
may be seen forming bold precipices, but alwayt in horizontal 
layers, differing in thickness, from a few inches to many feet. 
How far this arrangement extends to the west and north, I 
have not yet been able to learn. Travellers always speak of 
the limestone rocks in West Tennessee and Kentucky wjlai^ 
from which circumstance I conclude that the Cumberiaod 
mountain forms for a considerable distance at least, the eastern 
boundary, i have observed but three other particulars in 
which the strata of the horizontal differ from those of the 
inclined limestone. . 

1. Its colour is not so strongly marked with the bluish tinge. 

2. It is not so commonly penetrated with white veins of a 
semicrystallized carbonate of lime ; nor is it so frequently as- 
sociated with the uneven fractured species. 

3. Petri&ctions are oflener found in it. 

1 will here take the liberty to suggest, whether in our maps 
of geology, some notice should not be taken of this very im- 
portant division in the limestone country. Such a division ex- 
ists in fad; nature has made it ; and if geology depends on na- 
ture for its only legitimate inductions, there can be no reason 
why a feature so prominent as this, should be overlooked* 
I shall not undertake to account for their difference : but would 
not every geological theorist consider them as distinct for- 
mations?* 

Cumberland Mountain. 

The Cumberland mountain, which forms a part of this di- 
viding line, is itself a singular formation. It belongs to the 
class called ** Table mountains." Its width varies from a few 

* The modesty of the writer has prevented him from applying to the fonnationt 
which he h«8 well described, the terms hxuuUiontad teeondary, which diere can 
be little doubt do in fact belong to theno. His stimtt of highly inclined limestone, 
appear to belong to the transition class of Werner, and his flat strata, lo the se- 
condary. It may be observed in this place, that the specimens alluded to in the 
text (passim,) appear to be correctly described by Mr. Cornelius, and to justify 
his geological inferences as far as han^-specimens seen at a distance from their 
native beds, can fbim a safe basis for general geological inductions. Eidiior. 



Biilflt) to more than fifty. Ill hei^t it not perceptibly differ- 
ent from that of the Bine Ridge. It forma a circuit, in a ahqie 
aomewhat reaemblii^ a half moon. Winding to the aoathwett, 
it keepa a conrae north of the Tenneisee river, in aome places 
nearly parallel with it ; paaaea a few milea to the aoatheast 
«f Huntayille in tlie Alabama Territoiy, and not long after ter- 
minates. At one part, over which I crossed, the moontain is 
eif^teen miles wide. This ia about 160 milea southwest of 
KnoKYille, a litUe north of t^ 36th degree of N. Lat I had 
not ascended the mountain more than halfway, before I found 
aandstone begin to intermingle with lilnestone strata. As I 
drew near the summit, the limestone disappeared entirely, and 
aandstone prevailed in abundance, with no other mineral asso- 
ciated until I reached the western descent, where I met bold 
jpecipices of horizontal limestone, reaching from the base to 
the summit I ezannned severaT sandstone rocks while cross- 
iQg the mountain, found them usually imbedded in the earth, 
generally with flatsurfrces, of a fine grain, and strong teifture. 
The colour is usually a reddish brown, or grayish red. The 
■pecimen which you hare received is agood example. I cross- 
ed this mountldn in the vicinity of Huntsville, not less than one 
hundred milea southwest of the place above-mentioned, and 
found it not wider than mountains commonly are. Its height 
had also become less, and horizontal limestone in regular strata 
prevailed in every part 

Although this mountain forms a part of the dividing line 
which has been mentioned, it does not exclusively so : for the 
Rackoon mountain, which crosses the Tennessee river, at the 
place so well known by the name of *< the Suck," and the 
Look-Out mountain, which terminates abruptly about 6 miles 
to the left of " the Suck," form an acute angle with the Cum- 
berland, and are composed of horizontal strata of limestone. 
Thus it would appear the line which divides the two kingdoms 
of this rock, is nearly north and south, inclining perhaps a few 
points to the east and west. 
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Scenery, 

And here I cannot forbear pausing a moment to call your 
attention to the grand and picturesque scenery which opens 
to the Tiew of the admiring spectator. The country is still 
possessed by the aborigines, and the hand of civilization has 
done but little to soften the wild aspect of nature. The Ten« 
nesaee River, having concentrated into one mass, the nume- 
rous streams it has received in its course of three or four 
hundred miles, glides through an extended valley with a rapid 
and overwhelming current, half a mile in width. At this place, 
a group of mountains stand ready to dispute its progress. First, 
the '* Look-Out,'* an independent range, commencing thir^ 
miles below, presents, opposite the River's course, its bold 
and rocky termination of two thousand feet Around its brow 
is a pallisade of naked rocks, from seventy to one hundred feet 
The River flows upon its base, and instantly twines to the 
right Passing on for six miles further it turns apin, and is 
met by the side of the Rackoon mountain. Collecting Jts 
strength into a channel of seyenty yards, it severs the moun- 
tain, and rushes tumultuously through the rocky defile, wafting 
the trembling navigator at the rate of a mile in two or three 
minutes. This passage is called '* The Suck." The summit 
of the Look-Out mountain overlooks the whole country. And 
to those who can be delighted with the view of an intermina- 
ble forest, penetrated by the windings of a bold river, inter- 
spersed with hundreds of verdant prairies, and broken by 
many ridges and mountains, furnishes in the month of May, a 
landscape, which yields to few others in extent, variety or 
beauty. Even the aborigines have not been insensible to its 
charms ; for in the name which they have given to the Look- 
Out mountain we have a laconic, but very striking description 
of the scenery. This name in the Cherokee language, without 
the aspirated sounds, is " 0-tullee-ton-tann&-t4-kunn&-ee ;" 
literally, ** mountains looking at each other." 

I have already remarked that the limestone of this moun* 
tain hes in horizontal strata : one mile east from its base it is 



• 
indiiied. Like the Camberiand, it coDtaios iimiieitfe rocks of 

tMaid0toDe» bot of a coaner graia, vei^ging occasionally into 
imddii^ stone. I was told by a white man, a professed miU- 
frright, that amoi^ these sandstone rocksi he knew of many 
which were suitable for millstones. At the missionary esta- 
blishment, called " Brainerd,'* eight miles east of the moan- 
tain, I saw one of them which was used for this purpose to 
much adrantage. It is composed of fine and large grains x>f 
ailicioos stones, neariy white, and resembling pebbles of white 
quarts : the teiture is firm. 

SiHeiam Mmerals^ 4^. 

I will now notice an important feet, applicable to the whole 
extent of limestone country, which has come under my obser- 
vation. It is its association with a description of minerals, all 
of which appear to be tUieioun, To describe them minately, 
would require sereral pages. From the time I entered the 
limestone country till I left it this association was bbserred. 
The minerals included in it differ much in their extenial 
character. Their sixe taries from that of rocks to the smdiest 
fragments. Usually they lie loose upon the earth, in angular 
forms, having the appearance of a stone that has been broken 
in pieces by the hanmier. Sometimes they cover the sides of 
hills and mountains in such abundance as to prevent or im- 
pede Tegetation. When the disintegration is minute, they are 
serviceable rather than otherwise ; and the farmer talks of his 
" good black," or *' white gravel land." It renders this ser- 
Tice, I presume, not by decomposition, but by preventing the 
soil and its manure from being washed away. Indeed the 
different yarieties of it are generally scattered over the sur- 
&ce, in pieces so small, that for convenience sake, the whole 
may be denominated a stlicious gravel. 
* Sometimes the mineral is imbedded in limestone, in the 
form of nodules, thus indicating their original connexida 
with it. 
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The rarietiei, so fiir as I have obaerredy are quartz, horn- 
atone, flint, jasper, and semi-opal ; and sereral, which to me 
are non-descripts. Qiiartar is the most abandant It is fbond 
of difiereot colours ; compact, and porous or cellular ; of erery* 
size ; simple and associated with other silicious stones ; mas- 
sive and crystallized. In Augusta and Rockbridge counties in 
Viiginia, beautiful crystals of quartz, of a singular form, ar« 
Ibond. Thej are six-sided prisms, with double acuminations, 
that is, with six-sided pyramids, mounted on the opposite ends 
of the prism. A specimen of two such crystals united, yoa 
hare received. It was found near Lexington. A curious va- 
riety of the quartz gravel-stone occurs on both sides of Elk 
River, a few miles above its junction with the Tennessee, in 
the Alabama territory. As you travel to the west from Hnnl|* 
ville, it appears first in the neighbourhood of Fort Hamptoft^ 
two miles east of £lk River, and may be seen for ten miles 
west of that river. The mineral is remarkablel for containing 
a curious petrifaction. Its first appearance is that of a solid 
screw. On examination, however, you find it is not spiral ; 
tot consistB of parallel concentric layers. Their diameter 
varies in different specimens, from that of a pin to half an inch. 
They stand in the centre of a hollow cylinder, extending its 
whole length, and occupying about one-third of its dimensions* 
The stone is sometimes perfectly filled with these forms. The 
petrifaction I coukl not have named, had you not pronounced 
it the '* Entrochite." 

HonutoM, next to quartz, is the most abundant of the sili- 
cious minerals associated with limestone. It is very often 
seen imbedded in rounded masses, both in the inclined and 
horizontal strata. 

Flini is more rare. Several fine specimens were observed 
on the western declivity of the Look-Out Mountain, but in no 
instances in large masses or quantities. 

Semi-Opal was found in one instance on the dividing ridi^, 
which constitutes the southwestern boundary of the lime- 
stone strata. 

Of the non-descripts you have several specimens. One 
variety strikes fire with steel, is a milk-white colour, adheres 
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•lightly to the toQgiM, and kas no degree of trndiioeiicy on 
ita edges. As Mr. Kain has fomidbed you with an interestiag 
detail of particalar minerals found in East Tennetaee and 
Western Virginia, I need not recapitulate what he has so well 
said. 

{To he eaniuiMed.) 



Art. IIL ybtice of the Scenery, Geology^ Mineralogy^ 
Botany, ^c. of Belmont County, Ohio, ' by Caleb At- 
WATER, £^9. of CirclevUle* 

SeLMONT county is bounded on the north by Jeffer- 
son and Harrison, on the west by Guernsey, and south by 
Monroe county, and on the east by the Ohio rirer. It is 
S7 miles in length, and 21 in breadth, containing 536 square 
males. Its name, Belmont ^ or beautiful mountain, indicates its 
aituation, for it contains within its boundaries a fine body of 
land, rising gradually as you are travelling from the Ohio to 
the west, UDtil you arrive at about the middle of it, where, 
from the elevation on which you stand, the eye in an eastern 
direction, beholds one of the most charmiDg prospects in the 
state. Looking towards the east, in a pleasant momiDg, you 
behold a beautiful country of hill and dale spread out before 
you, divided into convenient and well-cultivated farms, inter- 
sected by glittering streams, meandering through them to- 
wards the Ohio. You bear the lowing of numerous herds 
around you, the shrill matin of the songsters of the forest, and 
the busy hum of the industrious husbaudman ; you see here 
and there a clump of trees interspersed among the culti- 
vated parts of the country *, you see the comfortable dwelling- 
house, the substantial barn, and hear the rumbling noise of the 
mill ; and when you reflect that those who dwell here are in- 
dustrious and enterprising, virtuous, free, and happy, you 
behold with pleasure, and listen with delight, while reflectinir 
on the objects around you. 



Otolegy and Mmerdhgji. 

Ob tiie mataoe is seen a rich vegetable BMrakl, nade by the 
decay and putrefaction of ve^table substances. Along tke 
Ohio, a wide intervale of the richest alluvion is found, which 
produces as luxuriant a growth of vegetation as any in the 
world. On the banks of the creeks which pass through this 
country the alluvial soil is not so wide as that on the river, 
but equally rich and productive. On the hills (and there are 
many of them) there are two kinds of soil, the silioio«s «ii 
Che argillaceous, the first b formed from the decompositioD of 
the rocks which once covered the surface, the latter from the 
slate which lay under them. Where these rocks are decom- 
posed, and the country is hilly, it will readily be believed 
that the two kinds of toil are frequently blended together. In 
some places we see the best of clay for bricks ; whilst in other 
places, and those in the vicinity of the former, we find the 
best of sand to mould them in when menufiu;tnred. Hard 
limestone of the very best quality is found in detached frag- 
ments in the sides of hills, anii in strata, in abundance, along 
the beds of streams. 

The ruins of the sandstone formation are here seen scat* 
tered about in fragments, or decomposed and infimately 
blended with those of other formations. 

Fossil coal is every where found under the hills, of the very 
best quality, and in sufficient quantity not only for the fuel of 
the present, but many future generations, and is so easily ob« 
tained that the expense of fuel is a mere trifle. The oxjide of 
iroDy or iron ore variously combined, is recognized in many 
places, and water combined with muriate of soda, or common 
salt, is as common. Salines or licks are found in many places, 
where animals also, both wild and domesticated, resort in great 
Bombers to drink the waters. These are frequently near some 
little water-course. Several sulphur and chalybeate springs 
are known to exist in this county, and some which throw out 
considerable quantities of petroleum. 

In a country where iron and fossil coal exist, it is no wonder 
that copperas should be found. There are places where cop- 
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pens enidef io • itatie wBanAj pore in qodMj, aal ui 
qnaotitief sufficient for tereral fimiliety who collect and use it 
indjing. The tanie maj be Mid of akun, whidi is collected 
in On same fvaj &r simikr poiposes. 

Thon^ this county is Yeiy fiefa in the MnenJ, yet il.is not 
less so in the regetsMe kingdom, as way he seen by a xefer- 
•nee to die sobjoieed catdogne, althom^ j^ombexs of trees, 
ahnibs, and pbnts, are pnxpoaely enittedt which are known 
la eiist here. 
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The red bud ; the pawpaw ; grape-vines of sereral speciei, and 
growing to a great size ; sassafras ; the black willow, confined 
to the streams; the box elder, the common elder, of two 
species ; the sumach, of two species ; several species of goose- 
berries ; and a great many others too numerous^to be men- 
tioned here. Among the herbaceous plants we must not omit 
the ginseng, the Virginia snakeroot, the columbo, and the 
puccoon, two or three thousand pounds of the roots of which 
are annually carried by the inhabitants to our Atlantic cities. 
Among the trees, those belonging to the oak family are the 
most numerous, if not the most valuable. Split into rails, the 
farmer builds fences with them, and sawed into plank, boards, 
and scanthng, they furnish materials for houses and bams. The 
sugar maple is sufficiently abundant, so that brown sugar 
enough is manufactured for domestic purposes. The syca- 
more is the laigest tree along the river, and the poplar is the 
largest on the hills. The latter grows by the side of the ma- 
ple and the beach, and is a most valuable wood for the house- 
builder and the cabinetmaker. This tree is frequeotly four 
and five feet in diameter, and continues of nearly the same 
size as it ascends, 40, 50, and sometimes even 60 feet* 

Streanu. 

The Ohio is the eastern boundary of this county, feming 
wide intervales along its banks. Indian Wheeling is a fine 
mill stream rising in Harrison county, and afler crossing this, 
empties into the Ohio, opposite the town of Wheeling, which 
stands on the Virginia side. 
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Captina is another excellent mill stream, which after runmng 
about 17 or 18 miles in this county, puts into the Ohio 23 
miles by water below Wheeling. These streams visit and 
fertilize a considerable part of BelmoBt. 

From the view we have taken of this county, its geology> 
mineralogy, and botany, the reader will probably be prepared 
with as to conclude, that no part of th« union, of equal extent, 
contains within it greater natural resources, or can support a 
more dense population. 

The seat of justice is St. ClairsTille, situated ten milp-s from 
the Ohio rirer, at Wheeling. It contains three houses fos 
public worship, 15 stores, a printing-office, a bank, and 700 
inhabitants. 

Many of the inhabitants of this county are Q^iakers os 
Friends, who are charitable, humane, frugal, enterprising, in- 
dustrious, and stron^y opposed to slavery. From such a po- 
pulation, possessing such advantages, what may we not hope 
and expect from their exertions ? Their fertile valleys will 
be turned into meadows, and their hills into pastures ; the ox 
will fatten in the forme^^, whilst the flocks of Andalusia wiU 
whiten the latter. 



Art. IV. Remarks on the Structure of the Calton HiiJ, 
near Edinburgh^ Scotland; and on the Aqueous origin of 
Wacke; by J. W. Webster, M.D. of Boston. 

• 

X HE country around Edinb:trgh is extremely interesting to 
the geologist, and presents numerous instances of the junction 
of rocks to which the advocates of the Neptunian system have 
referred in support of their opinion as to the aqueous origia 
of greenstone, basalt, and wacke ; while the same examples 
have been cited by the Volcanists, and by those who hold an 
intermediate opinion. The structure of a portion of Calton 
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hilly where the most distioct altemstioiis of i ubstances (whose 
aqueous origin none can dispute,) with pore and well cbarac* 
terized wacke are displayed, has not, as yet, I beliere been 
particularly described. 

Edinburgh is situated nearly in the centre of an extensive 
coal formation, where the usual sandstones and other coal 
measures are connected with the newer rocks of transition. 
From the coal field rise in many places beds of greenstone, in 
general forming small conical and round-backed hills. Other 
eminences are composed of amygdaloid, claystone, and other 
porphyries ; and basalt and trap tuff occur in an overlying po- 
sition. Of these, it is not my intention to speak otherwise 
than as conveying a general idea of the geological relation of 
the wacke above referred to. 

The structure of Calton hill has been exposed by the recent 
improvements, and in particular by a section made in the con- 
straction of the new road to London. The rock occurring in 
greatest sibundance, and which 'ia probably the fundamental 
bed, is a porphyry, the basis of which in general is claystone, 
which in many places passes into felspar, in others becomes a. 
distinct greenstone. Numerous veins of calcareous spar tra- 
verse it in different directions, and I am lately informed, that 
very beautiful examples of veins of greenstone of contempo- 
raneous formation with the rock itself, have been discovered 
in the greenstone. Upon the porphyry rests a bed of trap 
tuff, upon this other beds of the two rocks repose, that at the 
sammit [being porphyry. The back of the hill (as we pass 
from the city) is a spot of peculiar interest, consisting of alter- 
nate thin beds of bituminous shale, sandstone, wacke, and 
clay ironstone, disposed in a manner which will be best under- 
stood by a rough outline taken on the spot 
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The wacke has a greenish gray coloar, which is pretty uni- 
form. The fracture is nearly even and earthy, it is soft, yield- 
ini: readily to the nail, and has a feehly shining streak. A 
slij[;ht stroke with the hammer causes the mass to separate in 
fruumcnts of various size, the surfaces of which are often 
smooth and shining, each bed being composed of large distinct 
concretions, having a tendency to the prismatic form. This 
wacke fuses with difficulty before Brooke's blow-pipe. Spe- 
cific gravity not determined, as it falls to pieces on being moist- 
ened. 

The sandstone is for the most part gray, in some parts spot- 
ted red and brown, forming, as the section represents, the last 
stratum seen ; the beds of sandstone are but a few inches in 
thickness, and the last (17) becomes less than an inch ; it is 
probable, however, from the relative situation, from the dip 
and direction, that these strata are a continuation of others 
seen on the other side of the hill, where they are of sufficient 
thickness to have been quarried for the purposes of architec- 
ture. The beds of all rocks we know vary greatly in different 
parts, and it is not unusual for them to be tome feet at one 
extremity, gradually decreasing till less than an inch in thick* 
ness at the other, or they may even be lost entirely, and gra- 
dually regain their former size ; and it is not improbable that 
these beds of sandstone will be found to continue on towards 
the adjoining hilb of Salisbury Craig and Arthur^ Seat, pass- 
ing under the greenstone and trap taff. 

The bituminous shale presents the usual characters ; inter- 
mixed with it are numerous nodules of the common clay iron- 
stone, the colour of which is a yellowish brown, these also 
frequently present characters common to the three substances, 
and throughout the beds, the passage from the one to the 
other is distinct. Whatever may be the opinions in regard to 
the origin of bituminous shale, there can be but one in regard 
to that of sandstone ; and this has lately received no feeble 
support from the account given us by Dr. Paris, of a formation 
of this rock on the coast of Cornwall, where, says he, '' we 
actually detect nature at work, and she does not refuse admit- 
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twice into her maniiftctoryy nor conceal, with her accnstoraed 
re/Berwey the details of the operations in which she is engaged.'* 
From the appearances which have been thas briefly noticed, 
no impartial geologist, we should imagine, would infer the 
volcanic origin of any portion of this formation ; and if the 
aqueous origin of sandstone can be established, that of the 
wacke must be the same. 



From its intimate connexion with the preceding subject, 
Dr. Webster subjoins the fbUowing : 

Extract from a Paper on a recent fonnation of SaiutooM, 
occurring in various pari$ of ike Norihem cootl of ComwaH; 
by John Ayston Paris, M.D. F.L.S., &c. &c. Published 
in the Transactions of the Oeological Society of Corawally 
1818. 

*^ A VERT considerable portion of the northern coast of 
ComwaD, is coyered with a calcareous sand, consisting of nunute 
particles of comminuted shells. That part which lies between 
St. Ives and Padstow is more immediately the subject of the 
present inquiry ; a tract which, with a few exceptions, is en* 
tirely covered with this species of sand ; and which in some 
places, has accumulated in quantities so great as to have form- 
ed bills of from forty to sixty feet in elevation. A considera- 
ble area, for instance, in the parishes of Gwythian and Phillack 
has been thus desolated, and several churches have been inun- 
dated. In digging into these sand hills, or upon the occasional 
removal of some part of them by the winds, the rencudns of 
houses may be seen ; and in some places, where the church- 
yards have been overwhelmed, a great number of human bones 
may be found. The sand is supposed to have been originallj 
brought from the sea by hurricanes, probably at a remote peri- 
od." ** The sand first appears in a slight but increasing state 

of ag^cgation on several parts of the shore in the bay of St. 
Ives ; but on approaching the Gwythian river, il becomes more 
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extensire and indurated. On the shore opposite to Godrevy 
Island, an immense mass of it occurs, of more than a hundred 
feet in length, and from twelve to twenty feet in depth, con- 
taining entire shells and fragments of clay slate ; it is singular 
that the whole mass assumes a striking appearance of stratifica- 
tion. In some places it appears that attempts have heen made 
to separate it, probably for the purpose of building ; for several 

old houses in Gwythian are built of it" " It is around the 

promontory of New Kaye that the most extensive formation 
of sandstone takes place. Here it may be seen in different 
stages of indaration ; from a state in which it is too friable to 
be detached froan the rock upon which it reposes, to a hard- 
■est so considerable, that it requires a very violent blow firom 

a sledge to break it." ^^ But it is on the western side of the 

promontory of New Kaye, in Fistril Bay, that the geologist will 
he moat struck with the ibrmatioD ; for here no other rock it 
in light. The clifis, which are hi^, and extend for several 

niles, are entirely composed of it" '* The beach is covered 

with disjointed fragments, which have been detached from the 
cliff above, many of which weigh two or three tons." 

There are three modes by which Dr. Paris conceives the 
lafMdification of calcareous sand may be effected. 1st. '* By 
the percolation of water through a hill of calcareous sand, by 
which it becomes impregnated with carbonate of lime." 2d. 
" The percolation of water throu^ strata containing pyritical 
substances, by which it becomes impregnated with sulphuric 
salts." 3d. *^ The percolation of water through decomposing 
tiate, or any ferroginous strata, by which it becomes impreg- 
nated with iroaaliiniiui» and other mineral matter." 
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Art. V. LocalUiet €f Minerals. 

To the Editor of the American Journal of Sdenee^ 4^. 

New- York, Dec. 21, 1^18. 
Dear Sir, 

J T is desirable that some mode should be adopted bj wliidi 
Ae pablic may become 'acquaioted with all the Aew ^meriem 
Localities of Minerals, as they Rre discovered from 6me to 
time. With deference I would suggest, that in each nmikcr 
•f yonr Scientific Journal, new loc^ties might be recorded m 
alphabetical order, for present information and future refer- 



The following localities, which have come under my ob- 
servation, and which are probably not noticed in any work, 
are at your service. 

1 . Agate, Rolled mass : occurred near Powles Hook, 

New-Jersey. 

2. Apatite, Truncated crjrstals of one inch, and amor- 

phous ; occurs in granite, chiefly in the fehpar. 
Corker's Hook, vicinity of New-York. 

3. Brown Mammillary Hematite^ covering quartz crystals. 

Perkiomen lead-mine. Montgomery county, Penn- 
sylvania 

4. Carbonate of Magnesia, Structure earthy. Apparentljr 

a pure carbonate of magnesia. In mica slate, and 
granite ; chiefly in the quartz. Roxborough, Phila- 
delphia county. 

6. Common Jasper, Traversed by veins of semi-optil 
Small detached masses, frequently waterworu. 
Rhiiebeck, Dutchess county, New- York. 

0. Compact Malachite, Perkiomen lead-mine. 
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. Fiiid CarhonaU of l4mB. In ridges ; and itnta nenrly 
Tertical, tometimes containing petri&ctionf. Very 
frequent in Dutchess coonty, particulariy in the 
neighbonrbood of Rhinebeck Flats, and near Hyde 
Park. 

Fibraw Tale. In granite. RoxboroQgli. 

Graphic Oraniu, North River, near the city of New- 
York. 

GraphUe. In a calcareo-siliceoos gangoe. Corlear's 
Hook. 

Aahve ptiivirtd^ni (or rather granular) Sulphur. In 
pyritical quartz. Barren Hill, Montgomery coantyi 
Pennsylvania. 

• Phmo9t AMbutuM. Corlaer's Hook. 

• Sems-opa2. In common Jasper — (which see.) 

. Seal^Talc. Ingnuute. Rozboroug^ 
. Siellai§d q^arU. Perkiomen I^ad-min«. 

• SulphaU of Barjiffii, In folplniret of lead and silver. 

Livingston's lead-mine, Oolmnliia county, New-Tork« 
. Sulpkurtt of Silver* With sulphnret of lead- Same 

locality. 
. Tourmalin. In masses of crystalline quartz. Rhinebeck. 

Very respectfully, 

F. C. SCHAEFFER. 



'he following notices were prepared before the receipt of 
above letter. 

ir Localities of Minerals and o/* animal remains, and aeknoroc- 
ledgments of Specimens received. 

!iiai2a2oupe.— Native sulphur, obsidian, pitchstone, native 
Q, basaltic hornblende, alum covered with sulphur. 
*orio Rico. — Hexagonal crystals of mica. 

pecimens of the above minerals are in the cabinet of Mr. 
Q P. Brace, at Litchfield, Connecticut. 



iMMyUena in 6mad in Shutesbary, MaasachiweHi, near 
NorthampCmi, ea«t of Connecticiit River, on tbe land of 
Wfllnm Eaton. It is the common emlphuret, bnt remariEably 
beautiful and well characterised. Its celonr is nearly that of 
bright lead, very brilliant, smooth, and almost nnctoons ; soft, 
flexible, distinctly foliated, and the folia are very thin, and 
easily separate, almost like mica. It^res the usual greeiHsh 
trace on white pottery, while a line drawn parallel on the same 
basts, by a piece of plumbago or black-lead, is black ; dvs 
being (as pointed out by Brongniart) the easiest criterion, bj 
which to distinguish between molybdena and plumbago, or 
black-lead. We have many fimes applied it with entire sne- 
cess. 

This molybdena, from 8buteilbury, is chiefly cryatalliMi, 
and the crystals are, in some instances, very distinct ; thor 
form is that of a flat six-sided prism, or what is commonly cafl- i 
ed a table. The rock, from which they were obtained, b a i 
granitic aggregate, (judging from the specimen sent, it may be a 
true granite) and tibe forms of the crystals are very distinctly 
fanpressed in the stone, so diat when removed they leave an 
exact copy or crystal mould. In a letter from the proprietor 
of the land, it is said that the molybdena is found in a ledge of 
rocks, six or seven feet above the surface of the earth, and 
about ten or twelve feet above the level of the water ; the 
direction of the rocks is from S. to N. E. by N. ; the metal ii 
in a vein, running £., and was discovered in small pieces in the 
top of the ledge. After putting in two blasts, some large pieces 
were obtained. 

From this account, and from the specimens^ (some of the 
crystals being an inch or more in length) this must be one of 
the moat interesting localities of molybdena hitherto observed 
in this country ; and it is hoped Mr. Eaton will take some pains 
to procure and furnish specimens. 

Rose Quartz, — From Soothbury, Connecticut, not far from 
Woodbury, and from the Honsatonuck River, two young men, 
of the name of Stiles, have brought us specimens of rote 
quartz, of delicate and beautiful colour. It is said to be abun- 
dant in a ledge of the same substance. 



Phmiago^^lu, Cornwall, Litchfield coantf, Comiectica^ 
plnmbigo is found, of a good quality, and in consideralile 
masaea, in a vein contained in a rock of gneiss, or mica-slate. 
It has been known a good while, and is said to have been ex* 
ported anterior to the American revolutionary war. 

Coal^ ^c. in Zanesrille, Ohio. Through the lundness of 
the Rev. Dr. Bronson, Principal of the Cheshire Academy, 
we have received the following information. — ^In cutting a 
canal in the above town, in the spring of 1817, through free- 
•tone, trees, and fish, and other substances, both animal and 
vegetable, were taken out, alike petrified to a freestone, ex- 
cepting the bark of a beach tree, which was very perfect and 
beautiful coal— (as we have had an opportunity of ascertain- 
iqgp from an examination of the specimens.) 

GmiI, in the county of Muskingum, Ohio. Common stone- 
coal, highly bituminous, (the slaty or black coal of Werner,) 
is found abundantly. 

Stmlfc of Lake Erit^ about 25 miles, in the bed of Rocky 
River, are found shells, and other animal remains, imbedd^ 
in argillaceous iron ; the specimens were collected in 1817, 
by the Rev. R. Searle. 

Mammo^^t Toothy from the River St. Francis, west of 
Mississippi. Return J. Meigs, Esq. has transmitted, through 
the Rev. E. Cornelius, a mammoth's tooth, apparently not 
mineralized. It appears to have belonged to a very old ani- 
mal; as the processes, (which, it is well known, are commonly 
very prominent) are worn down smooth, and some of them 
almost obliterated. 

Blue Ridge, Tennessee, and Misiisnppi Territory, — ^Through 
the kindness of the Rev. E. Cornelius, and of Mr. John H. 
Kain, we have received a considerable collection of specimens, 
illustrative of the mineralogy and geology, and Indian antiqui- 
ties of these regions ; they may be, on a future occasion, the 
subject of more particular remarks. 

Coai^ in Suffield, Connecticut, on the river of the same 
name. From: Mr. Nathan Stedman, we have received speci- 
mens of coal, found in thin veins, in rocks of slate, and argil- 
laceous sandstone^ on the banks of the river. The veins are 
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thin, but considerably numeroas ; the coal if Tery i^kMij tiid 
black ; breaks with a smooth and almost conchoidal fractarei 
and very much resembles jet. It is very much intersected by 
thin veins— (not thicker than a knife*blade) — of white crystal- 
lized calcareous ^par. This coal is bituminous, and burns 
pretty freely- It has not been explored, except superficially. 

Coalf in Southington, Connecticut. ' Beds of slate are found 
more or less bituminous ; and, at the bottom of some of the 
wells, the slate begins to exhibit thin veins of coal, distributed 
in great numbers through the substance of the slate, which is 
the shale of the miners* The coal is from the thickness of s 
knife-blade to that of a finger; it is highly bituminous, and 
bums with great freedom. Even the entire masses of ths 
stone bum brilliantly, when ignited on a common tire ; and, 
tfter exhaustion of the coally matter, leave the slate of a gray- 
ish colour. 

The locality from which the specimens were taken, is on 
the l.uid of Roswell Moore, Esq. about midway between Hart- 
ford and New Haven. The s]>ot was lately examined by Col. 
Gibbs, Eli Whitney, Esq. Professor Olmstead, and others ; and 
arrangements are making to bore the strata, to the depth of 
several hundred feet, if necessary. These localities are in 
what may, with propriety, be called the coal formation of 
Connecticut. Coal has been found in several other places in 
that state; and the peculiar geological features of the region 
in which it is contained, are very interesting, and may here- 
after be described in form. 

Sulphai of BaryteSf with Coal, Sfc. — Sulphat of barytes ex- 
ists abundantly in Southington, on what is called the Clark 
Farm. With quartz, carbonate of lime, &c. it foims thegangus 
of a metallic vein, containing galena, or sulphuret of lead, 
copper pyrites, &c. The sulphat of barytes is more or less 
crystallized, and principally in the form that is called the cox- 
comb spar. The same vein, although it is in the side of a 
mountain, several hundred feet above the flat country adja- 
i:ent, and two or three miles from the coal strata above men- 
tioned, contains numerous spots and patches of coal, very muck 
resembling that at Sufiiald. It is of a most brilliant black, and 
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cinliiiteJI with fhe white, f tony matrix, (principdlj qaarts 

mdiolphat of barytet) in which it is enyeloped, it forms ele- 
gant specimens. 

SciniiilkUing Idtmrtmu, — In Vermont, a singular scintillatmg 

limestone is found, of which an account is given in the follow-* 

ing extract of a letter from Mr. George Chase, dated Ran- 

4olph, February 19, 1618. 

^* The object of the present letter is to acquaint you with a 
circumstance relating to the limestone that abounds in this pri* 
mitive country, which to me is inexplicable. This carbonate 
of lime is of a pale sky-blue colour ; effervesces strongly with 
nitric acid ; and, by burning, produces lime, so that there is 
no question as to the identity of the mineral. But it hkewise 
jl^ves forth sparks with steel : — this I concluded, at first, to be 
an accidental circumstance ; but every specimen that I have 
tried, from various quarters of the country, uniformly gives 
fire with steel. The limestone is found in layers, in Mocks, 
and masses, disseminated among the day-slate that covers the 
greatest part of the townships in this vicinity. When first 
taken from the earth, and exposed to the air, it is covered with 
an incrustation of a dark reddish-brown colour, that crumbles 
easily between the fingers, and is generally from one inch to a 
foot in thickness. This incrustation, however, hardens on a 
long exposure to the air. This led me to think that the in- 
crustation was owing to the decomposition of the limestone, 
which was produced by the sulphuret of iron, intimately dis- 
seminated through the rock, which would also explain the sin- 
gular circumstance of its striking fire. But on dissolving a 
small quantity of the mineral in nitric acid, and adding a drop 
or two of the decoction of gallnut, no discolouring of the 
liquor was produced." 

lAmpid Quart?. — ^West Canada Creek, a northern branch 
of the Mohawk, affords, in its sands, small crystals of quartz, 
limpid, and terminated at both ends by pyramids of six sides ; 
we are indebted for specimens to Professor Fisher. 

FeHd Frifnitive Limestone ^ ^e. — From the vicinity of Wil- 

Mamstown College, through the kindness of Professor Dewey, we 
Vol. I....N0, 3. 20 
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have received •pecimens'illustratiYe of the f^ologr of that re- 
gion. Among them is limestone from Stockbridge, crystallized 
in large plates and rhomboids, almost white, and still fetid on 
being rubbed, which is yerj different from most fetid lime- 
atones, which are dark coloured, and even black, and do not 
belong to primitiye formation. 

Molybdena. — In Pettipaug, Saybrook, Connecticut, moljh- 
dena occurs. It is mentioned in the Reriew of CleaTeland's 
Mineralog^r, and is here cited again for the purpose of point- 
ing out its locality more exactly. It is found about half a mile 
to the £. of the Turnpike leading from Saybrook to Middle- 
town, on the first road on the right hand above ^he turnpike 
gate, near the house of the widow Pratt. It is not far from 
Pettipaug meeting-house, in a northern direction. 

BeryL — In Haddam, Connecticut, are found many beryls, 
and some of unoonmion size ; an account of one of the most 
remarkable localities is contained in the following memoran- 
dum from the Rev. Mr. Mather, to whom we are indebted for 
fpecimens. 

^' The place in which the beryls are found is in the town of 
Chatham, about one mile and a half north from Middle-Haddam 
landing ; about half of a mile S. W. of a large hill, on whick 
is the cobalt mine. The rock in which the beryls are con- 
tained is granite ; the parts of which are very large, espe- 
cially the felspar and the mica. Large masses of shorl are 
also found in these rocks. Beryls have also been found io 
other parts of Middle-Haddam, amongst rocks of the same de- 
ocription. The greatest diameter of the largest beryl is four 
inches ; the least three inches. The beryls are numerous, 
and of different sizes ; though few are less than an inch, or 
two inches in diameter. The length of the longest beryl is 
five inches." 

Oay. — Near Delhi, New- York, a few rods from the Dela- 
ware river, are found beds of clay, of which specimens have 
Ibeen transmitted by Mr. John P. Foote, of New- York. We 
are of opinion that they are not porcelain clay. 
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Gfipttmi — Cayoga Lake. We are informed by Dr. L. Foot» 
that the worianen who haye excavated about 20 feet on the 
border of the lake, in gypsum, which is generally of a dark 
brown, or black colour, when they come to a transparent crys- 
tdlized piece, call it isin^ass, and reject it as worthless : the 
hint should be remembered by mineralogistiy that the sped- 
n^ns may be saved for their cabinets. 



ASBESTOS IN AHTHRACrrB. 

£v<racf if a UtUr from Dr. L W. WebsUr. 

Boston, 27th Nov. 1818. 

Dear Sir, 

In examining some masses of the anthracite from 
Rhode Island, one piece attracted my attention, from the 
waved structure oi^the lamellie into which it separated. The 
fragments of this were wedge-shaped, and I found the space be- 
tween some oC the laminae filled up by a fibrous, silky sub- 
stance, which induced me to break up other masses, in one of 
which I discovered an abundance of amianthus ; the filaments 
are of a light-green colour in some parts of the mass — in 
others presenting different shades of brown. With a micro* 
•cope, I found the fibres intermixed with the anthracite ; or 
forming thin layers, and diese sometimes parallel to, at others 
crossing, in different directions, the course of the laminsi. 
How fiir the presence. of this mineral may influence the igni- 
tion or combustion of the coal, is a question, perhaps, worth de*- 
termining. Should my engagements permit, I shall make fur- 
ther examination, and inform you. In the mean time, the no- 
tice of this 6ct may call the attention of some of your readers 
to the subject At any rate, this substance has, I believe^ 
never before been noticed in connexion with anthracite, aptl 
is highly interesting in a geological point of view. 

20 * 
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REM ARKS. 

' We hatr^ Wen fumliiir with the Rhode Island anthndte, 
iiid with the fonnation of rocks in which it is found ; and, lon^ 
imce, obserred the fact mentioned by Dr. Webster. The as- 
bestos often is in the form of the most delicate amianthas» 
frequently blended also with the date rocks, which ibrm the 
roof and pavement of this coal. A specimen now lies before 
OS, in which a complete vein of this amianthus, with fibres 
nearly two inches in length, connects and pervades a mass of 
•late, supposed to be of the transition class. 

Similar facts are mentioned also by Dr. Meade, in his account 
of the Rhode Island coal. 



ten PYROXENE AUGITB. 

Extract of a letter to the Editory from Dr. H, JT. Hayden of 

Baltimore. 

I hare Tory lately discoTered a couple of small speciment 
of the transparent red pyroxene, resembling fine crystals of 
titanium, which I, at first, mistook it for. One of them is con- 
tained in. the middle of a large crystal, like the rubeUite in the 
green tourmalins of Massachusetts, but it is not the same sub- 
stance. The pyroxene, which 1 have reference to, is the 
olive-coloured epidoteof some, pistazite of others, but resem- 
bles, in this instance, the sahlite ; the crystals being divisible 
longitudinally. Some of them are five inches long, and half 
an inch diameter, hexaedral and double ; that is, two joined 
/ together, as described by Brochant in particular. 

Some other localities, of which we have received notices, 
may be mentioned in a future number. 



Plants of the Chtroku Covniry. 
BOTANY. 



Aht. VI. A lAtt t^ Plants found tn the neighbowrhood 
of CormoMirga Kmtr, {Cktrokee Country) where Sprir^' 
place u situMed; madi by Mrs. Gaubou), at tht r<ftK}r^ 
of the Rtv. EiioM Comelwi.* 



Acer lubnua and Sxhuim 

Adiutbam Capilhu Veneris 

Acaculiu Pans Aniia ipiDOu 

Agmn Arculii caroUaiuu 

AgruDoiuiun EDpalariiUD Anthnu puriflon 



AriMoloichii leqiellluU, 3 ipb 
Ann nsilUefbUun ud (liplqrUim 



Aiidrtioieda ubonB uid olber Bp. 
Andropogso alopecuidei ud un- 

Aatateae hepalio, Thtliclraida*, vfe- 

^□iuu, and pennijlTiiDim 
Aag oM o ItKidaudodMrip. 



Cacdit Clemalii ochnlenci and TU{;u)i*aa 

Caljrcutlnu Boridm Clitoria mariaiu and rligiaiaua 

CjgiparwU parfcliata nd dinricala Colliusaiia vir^nica 

• Cspiid pullT fiKin XuwrirU (f tk* UM Di- MaUuban. af IdaaaMr. Vmifi- 



346 



Plmitt ^ tt< CSunkee CowUry. 



Cudniu, meiml *p. CoonUuia anltiBon aad nfiw»i 

CtnK, N. S. C«7W Uoilolm 

«UBa dMrnrcrnto, M ril mJi M , njcti- Conoprii ■oricdtM, liliiiii. iiilfifi 
tmm, tad Ton trip 



Comui Oorida 
Corj'lu. unerkanm 
CrKizgua apiifolin 
CiMkn glabra and PHutaonn dotal Luu ugiltklii 

CbeoopadiBiD mdmirtnidii* and >atbel- Cucubalai bebtn 



Cjooglotfum officinaJ; mnd nrgiDicmn 
CyuMunii iiidii'iu ind ipanm 

lilifonnu (Muhleob.) 

Cjimpcdium aciule, alba and ca1c» 



Diodi* N. 8. uid nifiaim 



EiTthronium deu cuiii 
Copaloriain ccEleiliinuD, 

and urticKfolium 
Capliarbia colon 
Erigsron pdcheKina, and other (p. Mber 9p. 

EiTDtiom aqoatkiun oraUfbUnm and Eroofmiu lirxii 



Elaphanlopiii carolimeoiu 
deniuH filifbnnii 



FigU cutanea dsnlala ijlntki atro- Fragaria Tcsca 
pniiicsa Foinaria N. S. 

Fwtnca nuluk, ptloMiu and irlTatica 



Galactia mollii Gerardia aigelia, h;dn^7Ua, luciib- 

OalaiBptajlla lit aod pucpona 

Galip biqjidala aod ijifiakk . Ganm riralc 

Qalt^ MTeialip. GtediUia ^taon 




d ''/>-'y^^<vAy 



/<//fr/-^/rj:^rf. 



n 






f 
i 






Planta of the Cheroktt Country. 



Otan ip. Glycinr 

Gaotiua npooarii, *ad otbin lie 

n,2ip. Guplu 



H. 



H«d;(>tu ip. Hjdnngw gisncm 

Hcdr*Hiim pnvtnlDm mnd sdm* Bjipericuai buaoili 
Heliuthni uigiutibliDi. ip. dot*. praliAnm, and Mtian 

Heucheim Hrpaom ip. 

HinLicui Ujrpoiii aricU. 



J^lucdbs tcomiiwU 



Ladufim iltamilbliajiUHMoidM 
d •qou- Lapiooi ip. 

. Lfcopodium ■p^""' mud ispaitn 

I^copu Wiginicu 



liqaid untwr •qinciSaa 
LariodstdmiD iDlipileia 



Malaiii imiibla 
Mwebutia pelrmocfb* 
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PlmUt^ ike Okroku Onmtnf^ 



Mehnthnoi ktom 

ip. 

MbUca tpecioM 
Ifeliisa nepeta 
MeDitperaiuiii caroliniani 
BlMpUof Mfenlip. 



MHcfaella repem 
Momordica ip. 
Mooarda punctata 
Monotropa leTeral'ip. 
Monu. 



O. 



Oenodiera bieanii, 
Ophioriia iiittre<da 
Qphiyi oenma 
ip. 



•adollittf Orchis dliaria uiifolia 
Qrobanclie uniflora 
QiaKiy Stp. 



Pftnatf ginteng 
Buotmtiiim caroliniaiiqA 
PtociinD nitidom 
Parietaria peimfjrlyanica 
Famaana caroliniana 
Furtheoiaiii integrifoliom 
pMiiflora incamata and lUtm 
fmtpaAivm ciliati/olimB 
PtdicnlarU canadanaa 
Fenstemcn laevii 
Penthomm flcdoides 
Phlox ovata, paniciilata and pil< 
Fhiyma liptoAtachia 
Qijrtalic pubeacens, several ip. 



Querciu alba, 2 sp. 

nigra, various sp. 

uora 



nil 



FhytoiUcca decandra 

Finos, several sp. 

Plantago oMJor and Tirginie» 

Poanenrata 

Podophyllom peltatum 

Poljgala cniciata, ineamata and Intesu 

Polygonum hydropiper, aad olbv ip. 

Potentilla reptans 

Prenenthes trifida 

Pktmella vulgaris 

Pronus cerasus virginianat and odielrs 

Psoralea melilotoides 

Ffrola, 2 sp. 

Pyrus ma] us coronarius 



Q. 



Quercus pnnus 

Phellos 

Queria canadenitis 



R. 



Ranuncnlvs bulbosus, and other sp. 

Rhexia mariana 

Rhus toxicodendron, and others 

Ribessp. 

Rosa, several sp. 



Rnbus fruticosus, hispidus and occidea* 

talis 
Kudbeckia fulgida, hirta and purpurea 
Ruellia 



Sagittaria sagittifolia 
SalhL tristis and ethara 



Sisjrrinchium Bermudiana 
Sis)rmbrittm nasturtiuni 



^J»*^ 



PlmU^ iic Qmok%t Qmmtfff^ 



S4» 



Sdfia Ijitlt ADA wrticwftjli 

Sambocof nigm 

SamicaU mahlandicft 

Sunyninaria caiwdeaiia 

8»iiiiiniBceniBi]f 

Scabiofa tp. 

SduBandra 

SchoeQiu sparfUs 

Scirpofl Mtrofractoa 

SeBtellaria bj8ioppifolia,*panriflora» and 

othen 
jSedum, a lovr plant, fl. white 
Senedo ^ 

Satratnla pnenlta, tcarioM and qiSealn. 
Sida rbombifolia and ipuiosa 
Silcna antiirfauiai and anothar tp. 



Smilaz sanapaijlla and other fp. 

Smjniium anreom 

Solanmn nigram 

Solidacp nova faono6Mis» ngidn, fii(a 

anrea and othen, 
Sonchostp. 
Sophora fl. pwple 
SpigaUa nMrikodka 
Spinea aiuncnt, apnlifoliai ttipnlaica^ 

tomentota and triiotiata 
Staphjlwa trifbliata 
Stellariatp. 
Ayraxsp. 
SjIphinmN. S. 

compoiitiiMi. 



T. 



Tereriam canadcnie 
Thalictrum, Tarionaip. 
Thlaipi borne paitoiif 
Thfrnm fiipnicQt 
Tradetcantia riiginica 
Tnfapcfon dandelion 



IVichodkni laiifloraBind 
Tricbortema dichotonin 
Trifoliom (Bnffido) 
TriUionii ceranom* hitoami 

another qp. 
Trioateom am;qitileIinBi 



U. 



Ulnm, Stp. 
Uoiola Utiiblia 



UYvkriaietiilifolia. 



V. 



Vacciniom, tereral ip. 
Verbaicom Ijchnitis 
verbena offionaui 
Veibeana sp. 
Veronica viii^iiuoa 



Vibttrauin, leTeial tpw 

Viola, eereral ip. 

Viacom 

Vitif, MTesal qp. 



XanthiuDi •tnmariiun 



Xantoijlon tricaipett 



Tacca filamantota, 



>S5e PUmk 0f the Cktroku Coimlfy. 

Acer ruhrum. — The inner bark l>oiled to a simp, made into 
pills, and these dissolved in water, is used in cases of sore eyes ; 
the eyes washed therewith. 

AcUta raeemoia. — The root in spirits, these made use of in 
rheumatic pains. 

Adianihwn CapUlut Ferenis, — ^A decoction of the whole 
plant, used as an eqaetic in cases of ague and fever. A very 
strong medicine. 

AesculuB Paoia. — The nuts pounded, are used in poultices. 

Agave — The root is chewed in obstinate cases of diarrhcea 
with wonderful success. It is, however, a veiy strong medi- 
cine. 

Allium. — The Indians are fond of, for culinary purposes. 

Angelica. — The same. 

Annona. — Of the bark they make very strong ropes. 

ArcUia spinosa. — A decoction of the roots roasted and pound- 
ed, (green, they are poisonous) is given as an emetic. A very 
strong one. 

Asarum mrginicum, — The leaves dried and pounded, are 
used for snuff; fresh, they are applied to wounds. 

Bignonia crucigera. — Tea made of the leaves cleanses the 
blood. 

Calycanthus floridus. — The roots are used as (though very 
strong) emetics. The seeds to poison wolves. 

Carduus — various species. The roots used in poultices. 

Cercis canadensis, — Children are fond of eating the blossom. 

Coreopsis auriculata, — The whole plant is much used in co- 
louring. It affords a red colour. 

Cornus Jlorida, — The bark of the root is used to heal 
wounds, and in poultices. 

Ilex, — Of the wood, spoons are made. The berries of ser- 
vice in colics. 

Juglans oblonga alba, — A kind of pills are prepared from the 
inner bark, and used as a cathartic. 

Liquidamber styraciflua,The gum is used for a drawing plas- 
ter. Of the inner bark a tea is made for nervous patients. 

Ldriodendrum tulipifera.—Of the bark of the root a tea h 
made and given in fevers. It is also used in poultices. 
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MelatUhium. — The root is a crow poison ; and a mirei Irak 
serere cure for the itch. 

Pinus, — Boil the root, skim off ihe'turpentiney spread it on 
Deer's skin (tanned,) for a drawing; plaster. 

Podophyllum peltcUum. — A sirup is boiled of the root, and 
given for a purgative, two pills at a time. A drop of the joice 
of the fresh root in the ear, is a cure for deaJhesM, (So I 
have been told, I never witnessed it.) 

Potentilla replant. — A tea of it is given in fevers. 

PruntM cerasw virginiana. — Of the bark a tea is made, and 
drunk in fevers. 

QiicrciM alba. — The bark is used for an emetic. 

QucrciM nigra and rti5ra.— A die for leather. 

Ro$a. — ^The roots boiled, and drunk in cases of dysentery* 

Rvhtafruticofut, — The root good to chew in coughs. 

Sanguinaria canaderuis. — The root is used for the red die 
in basket making. 

Saururus cemuus. — The rooti roasted and mashed, used for 
poultices. 

Solanwn n^nim.»-When young, made use of as the best re- 
lished potherb. 

Solidagavirga aurea. — ^Atea much made use of in fevers. 

Sophora. — ^A blue die. 

Spigelia marilandiea.—^n cases of worms. 

SpircM stipvlaica and trt^o/tota.— The whole plant a very 
good emetic. Of a strong tea or decoction thereof, a pint is 
drunk at a time. 

Tradeicantia virginica. — The leaves much relished greens 
for the table. 

Yucca JUamentosa. — The roots pounded and boiled, are used 
instead of soap to wash blankets ; likewise to intoxicate fishes, 
by strewing them pounded on the water The same is done 
with Xsculus. 
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Art. VII. Description of a nero species of JlscUpioi, By 
Dr. Eli Ives, Professor^ 4^. in the Medical hstiMion 
of Yale College. {fVith a PlaU.) 

X HE plant, which is the subject of the following obserFi- 
tions, is found |i^wing abundantly on the sandy plains east of 
Cedar Hill, in New-Haren. It is locally associated with the 
-asclepias yiridiflora and verticillata. When this species of 
asclepias was first noticed by me, it was supposed to be t 
variety of viridiflora of Rafinesque and Pursb ; but aAer ex- 
amining a great number of specimens, it was found that tlie 
varieties did not blend themselves. The leaves of the viridi- 
flora being uniformly oblong and obtuse, the leaves of the 
other uniformly lanceolate and acute. To this new species I 
purpose to give the name Lanceolata. 

Specific character of the asclepias lanceolata : — Stem de- 
cumbent, hirsute ; leaves opposite, lanceolate, acute, sub ses- 
sile, hirsuit umbels lateral, solitary, sessile, nodding, sub^o- 
bose, dense -flowered; appendage none. See the plate. 

The asclepias lanceolata is allied to the asclepias longifelia 
and viridiflora by the absence of appendiige or horn of the 
nectary. It is distinguished from the longifolia, which is 
characterized by alternate linear leaves, and umbels erect. 

The asclepias lanceolata and asclepias viridiflora belong 
to Mr. Elliott's genus accrates. In both, the nectary or 
stamineous crown is short concave, and oppressed to the 
angles of the filaments. 



Art. VIII. Description of a New Genus of American 
Grass. Diplocea Barbata, by C. S. Rafinesque, Esq. 

X^IPLOCEA. Generic definition. Flowers paniculated mo- 
noical or polygamous. Exterior glumes membranaceous bi- 
valve one to three flowered, valves subequal eroarginated 
mutic. Anterior glumes bivalve unequal, the largest notched, 
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notdi.aristated, the ttnsUeit miitic entire bearded. AdditUmdl 
<Juiract€rs. Flowers whefi single sepile with a lateral jattiiig 
peduncle, when doable, one sepile and one pednncnlated, 
when three two are pedunculated and alternate. The her* 
maphrodite and male flowers are similar : (h^ female are 
nearly clandestine, inferior. Stamens 9, styles 2. Seeds 
orate oblong. 

Obs€rvcUions. This genus is intermediate between onyjli- 
carpan, Raf. (Jlft7tt<fii amphicarpony Pur^) and otra, L. It 
differs from this last by its polygamy, yariable number of 
Howeri, notched yalres, ke. The generic name means doMe 
notch. Its type is the feUowing species, which had beea 
ranged with the atVa, by Walter,* and considered doubtfiil by 
Pursh. 

Diplocea Barbata, 

■ 

Specific definition. Stems cespitose, articulations bearded ; 
leaves rough glaucous, neck ciliated ; panicles, few flowered, 
female axillary ; largest yalvet rinerFate, and ciliated as well 
as the awl. 

Latin definitum. Caulibus cespetosis, geniculis barbatis, 
collo ciliato, foliis scabris glaucis, paniculis paucifloris, femi- 
neis axillaribas ; Talva majore trinerra, aristaque ciliata. 

De$eriptum. Roots, annual fibrous : stems many, unequal, 
rattier procumbent at the base, next assurgent, rising one feot 
at utmost ; they are geniculated, slender, brittle^ weak, and 
smooth. The knees or joints are bearded, the sheaths are 
split, the neck ciliated, the leaves short, stifl*, rough glaucous, 
linear acute, obscurely striated. The panicles have few 
flowers, particularly the female ones, which are axillary 
coarctated almost hidden, while the male are terminal and 
diraricate : some hermaphrodite flowers are occasionally, but 
seldom feudd among both panicles ; they are all similar, difler- 
ing only in the want of stamina or pistils. The valres of the 
exterior flumes are nearly equal oblong notched obtuse, mutic 
and oneneroed. The valvules or valves of the glumule 
(corolla or interior g^ume) are unequal, the largest is ciliated 
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trinenre bifid, with a soft ciliated awl in the notch, as long as 
ike TalTe : the small Talye is oyate acnte concave, very haiiy 
on the back. The colour of the flower is reddish or pale 
red ; bat variable. 

Obtervationt, This plant is probably the aira purpurea of 
Walter, Pntsh, Elliott, kc. bat does not belong to that genus. 
It was found in Carolina, but I have found it on Long-Island, 
near Gravesend, Bath, Oyster-Bay, &c. on the sandy and 
gravelly sea-shore : it grows probably in the intermediate 
itates. It blossoms in August and September, has no particu- 
lar beauty, but a very singular appearance. The specific 
name of purpurea was improper, since the colour of the 
flowers is variable from whitish to red. 



Art. IX. Fioral Calendarj ire. 
To ike EdUor of Uu Ammean Journal of Science^ 4^ 

Plainfield, October 17, 1818. 

Sir, 

i3H0ULD the following calendar be thought worthy of a 
place in your Journal, you will please to insert it. Though 
very brief, it will show that vegetation is considerably later on 
the range of mountains, on which this place is situated, than 
in the level parts of our country. 

Yours truly, 

J. PORTER. 

Floral Calendar for Plainfield^ Massachusetts y 1818. By Jacob 

Porter. 

March 13. Robins and bluebirds appear. 

April ^b, Claytonia in flower. A considerable part of the 
ground is covered with snow, which, in many places, is 2 or 3 
feet deep. 
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j^>rt7 27. Observed the claytoma^ blae violet, strawberry, 
and a species of sedge, in blossom, at Worthiogton. 

May 1. Hepatica, roundleaved violet, and erythronitim in 
flower. 

May 10. Chrysosplenium, or golden saxifrage, in flower. 

May 15. The large trillium, or purple wakerobin, in 
flower. 

May 18. Uvularia, or cellwort, and white violet, in 
flower. 

May 19. A fall of snow, so that the gronnd at night wii 
sdmost covered with it 

May 22. The beautiful coptis, or goldthread, in flower. 

May 25. Ash and beech in flower. 

May 26. Sugar-maple, viburnum, threeleaved arum, blue 
iriolet, small panaz, prostrate mitella, fly honeysuckle, white 
berried gaultheria, and umbelled Solomon's seal, in flower. 

June 17. Absent, since my last date, on a tour to New- 
York. Four other specimens of Solomon's seal, trientalis, 
azalea, 2 species of crowfoot, blue-eyed grass, medeola, moose- 
bush, and several species of vaccinium, in flower. The small 
trillium, or smiling wakerobin, sarsapanlla, and dentaria, blos- 
lomed during my absence. 

Jiifie 22. Small enothera, 2 species of veronica, and the 
golden senecio, in flower. 

June 23. Mountain ash, Norway potentilla, sanicle, and the 
lovely linnea in flower. 

June 28. Prunella, and red and white clover, in flower. 

June 29. Mitchella, in flower. 

June 30. Yellow diervilla, in flower. 

July 1. Climbing corydalis, in flower. 
' July 4. The fimbriate archis, and roundleaved pyrola, in 
flower. 

July 5. Spiked epilobium, and roundleaved mallows, in 
flower. 

July 6. Mullen, in flower. 

July 7. Small geranium in flower. 

July 8. Another species of epilobium, in floTf'er. 

Auguet 18. Frost this morning. 
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(CoiniDuaicaMd bf iba Aulkn.) 

AxTHOUOH I hare not deroted a particalar staAf t« Oil 
department of the science of nature, yet 1 have been amnmi 
and instructed by ctMually observing many of the subjects. <£ 
it. Trhen I have been rambling in their native haunts, purmiig 
ttbjectii more particularly interesting to me. 

Bat when perusing, the other day. the acooant of the nf 
per-bcnd of our country, by Mr. Rafincaque, I wu imfMllal 
(o a«k for iDforiTiatioD on the subject, through yOWt MMfid 
pnhiication, in nfaich that account appeared, and to Bake, it 
tbe same time, a few miscetlaneoua remark-f or notes. TIhw 
an in part included in the present essay, and if th^ ihwdd 
ttave a tendency to incite attention to the reptiba «f &8 
United States, at present in a stale of confiiiion and incorti* 
tude, some portion of benefit will be rendered to the great 
Muae of scieDce. 

I think that a moderate dcgre* ot labour and obcemtioD 
bestowed upon the investigation of the species already de- 
scribed, woald prove the onity in nature of some ^wciet 
which have been considered as distinct by all the aatbon, 
would detect many errors in obseiratioD, expose some decep- 
tions practised on credulity by the deaigBiog;, and would en- 
ible us to fix, with some degree of accuracy, our knowledge 
of truth and of the species. 

A woric devoted particvlarty (o this class, bj aeme (me 
adequate to the task, who could have in his view all Hae 
known species, is indeed a desideratum. 

SeytaU cupreus. Copper-bead, £ic. of Mr. Rafiaeeqae. I 
have always considered the Copper-head to be no other than 
the Cenchrit moeke$iM of authors, and Boa contortrix «f Um- 
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T. Laitr. Lacep. Shaw, Dandio, kc. J^kutn>dm^ mckoHn of 
BeauYois ; which opinion is not a little corroborated by as 
actual comparison of one of these animals in Peale's Museum,^ 
with the descriptions of the authors above mentioned. It 
may be objected to me, that the mockeson of those natoralista 
is a CenchriSf and not a ScytaUt therefore generically distin- 
guished from the Copper-head ; but on the othet hand, we 
know that the genus Cenchrit does not exist in nature, that the 
indiridual upon which it was founded, was either a fortuitous 
variety, or that the illustrious naturalist was deceived by the 
desiccation of his specimen, giving to the basal caudal plates a 
bifid aspect. That the former was the case I analogically 
infer, from having seen, in the collection of the Academy of 
Natural Sciences, a Coluber heterodon^ of which the fiflh and 
sixth pairs of caudal scales were entire, and not as usual bifid. 
An additional corroboration of the truth of this inference is 
derived from the circumstance of the Scytcde of Peale's Mu- 
seum, having the ten or eleven apicial caudal plates bifid, 
precisely as in the genus AcarUhophiiy to which it seems^ 
closely affianced, and to which it would be referred if this 
character was a permanent one. In every other character 
this specimen coincides with the S, mockeson of authors, and 
in every necessary respect with the S. cuprem of Mr. R. with 
the sole exception of the calcarate termination of the tail. 
This caudal horn seems to approximate Mr. R's. animal to the 
5. piscvBorus or true horn-snake, about which the credulous 
have so absurdly alarmed themselves, and which was arranged 
with the Crotali by Lacepede, in consequence of having a horn 
on the tail an inch long. We find sometimes a small indurated 
tip to the tail of Colvber melanoleuctu,* at least upon some full 
grown specimens, formed by the elongation and appression of 
the terminal scales ; a larger one on that of the European 
viper, and of the Acanthophi$ eercutet^ and Brownii. Mr. 
Peale's specimen certainly has not the horn, but it has at the 



* Thu large species I UDderstand has been mistaken by a writer oo Natural 
History for Boa eonttrietor : this is ineatioiMd to ihoir how remotely it if ponible 
to direr|;e from accnracy ia this science. 
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termination of the tail b scale somewhat loDger and more ia* 
duriilcd thno the others, the individual had not attained hii 
full growth. If then this species (and lome others) is subject 
to varyio theformof its caudal plates, from which the generio 
characters are in part estimated, may it not also vary in the 
arroature of the tail, which at most can only be considered ai 
specific. The Copper-belly is a very distinct species. If the 
5. citpriut is, notwithstanding the above obserratioos, consider- 
ed a discioct species, it would gratify those who cultivate aatu- 
nl history, to have some good discriminative characters of it. 

Much hu been said and written about antidotes to the 
▼enomous bites of suakes, and Mr. Ra£nesqne enumerates over 
Bgain several plants which have been said to be, and which he 
appears to believe to be specifics. If the case was my own, 1 
would be very unwilling to rely upon either of the 20 or 3(t me- 
dicinal plants, dubiously mentioned by the late Professor Barton, 
H reputed antidotes for this poison. It would be more pmdenl 
to resort unhesitatingly to a more certain remedy, in the U^ 
tnre, and immediate excision of the part, where such an ope- 
ration was practicable, or to cauterization, if the part could not 
be removed by the knife. 

In conversation with Professor Cooper apon this subject, 
be informed roe that in his domestic medical practice he ap- 
plied common chalk to the wounds occasioned by the stinp 
of bymeoopteroua insects. That in consequence of this mode 
of treatment, the pain was immediately allayed, and the con* 
Hqoent inflammation and iotninescence were prevented. 
The experiment which led to this result was induced by the 
■nppotition thai the Teaomoos liquid might be an acid, whicb 
opinion was, in some degree, joitified by the event.* Upon tbc 
fame neutralizing principle it mnat be supposed that any alkali 
would be beneficial. The learned Professor supposed, tint 
the venom of the poisonous reptilia may, in like manner, be 
an acid secretion, and recotntnends this to be aacertained by 
•zperiments npon the Uquid itself. 

If this inference proves correct, the same alkaline remedy 
may be employed to neutralize, or so modified as to atimnlale, 

• I kan bMi «Ma Uanwd lirHi. LNOMr.ttattDliii laila Ika paisw ma 
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in case, ae is supposed by some, the poison produces upon tha 
system a typhoid action. 

An instance however is related in the Trans. Royal Soc. of 
Lond. of the unsuccessful administration of the vol. alkali in case 
of the bite of a Rattle-snake ; and an intelhgent physician of 
Georgia informed me, that he had applied the same stimulant 
in vain for the cure of the bites of poisonous snakes, but that 
being once stung by a Scorpion, he was instantaneously relieved 
by the topical use of this liquid. He further related to me a 
care performed under his observation, by means of the singu« 
lar antidote, which has often been resorted to in case of snake 
bites, that of the application of a living domestic fowl or other 
bird directly to the wound ; three fowls were applied in this 
instance, of which two died in a few minutes, it was supposed, 
by the poison extracted from the wound. This account, from 
an observant medical professor, (who may nevertheless have 
been deceived) acquires some additional title to consideration 
by a similar event which lately occurred at Schooley's Moun- 
tain, New-Jersey. We are informed from a respectable source, 
Ibat a boy was there bitten by a Copper-head, (Scytale mocke- 
son.)*' The part was immediately painful, became swollen 
and inflamed, and the sufierer had every appearance of having 
received a dangerous wound. A portion of the breast of a 
few] was denudated of feathers, and applied to the wound ; in a 
few minutes the fowl died, without having experienced any 
apparent violence or injurious pressure, from the hand of the 
applicant, the breast exhibiting a livid appearance. Another 
living fowl was then laid open by the knife, and the interior of 
the body placed upon the wound. The wound was subse- 
qnently scarified, and variously administered to. The boy how* 
ever recovered, and his cure was generally attributed, at least 
in part, to the applicatioa of the birds. I am as far as any one 
from relying implicitly upon this mode of treatment, and would 
only resort to it when the part bitten could not be esctirpated, 
and whto a cautery was not at hand. Yet it must be confessed, 
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tbat from the namerouB attestaliona to ita efficac; we ihonU 
be almost ted (o suppose a very strong Bfluiitf to exiflt between 
the venom and the animul thus applied. 

That 80 numeroiit) a catalogue of plants have gamed credit 
with the uninfonncd aa Bpecilic^, irill not be inrpriaiiig, when 
we know that the reservoir of the renom is very readilj ex- 
hausted anil slonly replenished. When thia resetToiria Tacated, 
the reptile is of course innoxious, and the moft inert ^asA 
would then stand a good chance of gaining reputation with tiM 
credulous as a specific. 

For a siinilar reason ne have so taanj caret for the bite «( 
a rabid animal ; and it may be for a similar reason tbat ttl 
body of an animal has acquired repate bb an anUdote, agaoM 
the venom of a serpent. 

Coluber irivittata of Mr. R. {>■ 80, of this work. Jaipaf 
from the descriptive name and the locality, is the C ririalit of 
authors, or po^aibiy the C saurita or C. orJinoAu. These 
serpents have each the three vitta;, though in the two former 
this trait is much more striking. I know of no other serpeit 
in our vicinity to which the name can be characteiiaticdif 
applied. The ordinatus has been called bipuncUtta and tMfe 
by the French school. What is the difference between nrfaiu 
and taiirita? they must be very closely allied, if not synonj- 
tnous. 

Colvhtr gttulia, Lin. This species attains to a more con- 
siderable magnitude than authors have stated. 1 saw a speci- 
men on Cumberland Island, Geoi^a, at least five feet long. 
The ground colour, by the direction of light in which I viewed 
him, was deep glaucous or livid, he was much more robust 
than C. Comlrielor.* He permitted my near approach, with- 
ont agitatiDg his tail in the menacing manoer of the serpent 
just mentioned, and of the crotali, or manifesting any signs of 



■ Thii lut u llie uumi], tufnod a doubt, Jadgiof from IhB detmiled dneiip(itia 
ud pb(B,«tuch hu liMlj been enctad into a new genai, andar the Bamiiif 

Scoliopbtu tbe identit; u iminediatcljr obriaaa, lo *bj 

HUB acqaaintcd with the ipccifc chancten of the ■bovc-nKnlioaed colabar. And 
.1 pnmnia it can be made apparent, lo anj goe tolcnblf lened to tb« Scicoca, 
■boold proof b( tfaDii|fal ncceuarr- 
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fear. In tny anxiety to secure him, he eluded my grasp, and 
by a suddeQ and rapid exertion, disappeared, with all the rapi- 
dity of movement so remarkable in the constrictor. This last, 
from his celerity, is known in many districts by the name of 
Racer. 

Coluber heterodon. This viperine species, of which Latreille 
lias formed a genus under the name of Heterodon^ varies con- 
siderably in its markings, and like most of our serpents, is not 
constant in the number of its plates and scales, (126, 48 — 
138, 42 — 141, 42, &c.) perhaps too much reliance has been 
placed upon colour, and upon the number of the plates and 
icales beneath the body, of the Ophidioe generally. In the 
form of the anterior terminatioa of the head, the heterodon is 
remarkable, and a good specific character may be obtained 
from the orbital scales, which are eleven or twelve in number ; 
the parabolic curve which passes through the eyes, and ter- 
minates at the maxillary angles, is also generally present. This 
same serpent was figured in Deterville's ed. of Buffon, under 
the name of Coleuvre cannelee. The heterodon abounds in 
many sandy situations, and near the sea-shore. Several per- 
sons pursuing a pathway, passed within a few inches of one of 
them without his betraying any emotion, but the moment he 
perceived me advancing with my eye fixed upon him, he with 
a sudden exertion assumed a defensive attitude, by elevating 
the anterior portion of his body, flattening his head, and 3 or 
4 inches length of his neck ; these he waved with a steady and 
oblique motion from side to side, uttering at the same time an 
audible sibilation, he made no attempt lo escape, and seemed 
absolutely fearless until taken. T{iey have the habit of the 
vipera, but not the fangs. It seems to be synonymous with 
Coluber simns. This species is often called mockeson. Dr. 
Shaw*s description of Boa contortrix seems to indicate this 
species. Was he deceived by an erroneous reference to 
Catesby's figure of this Hog-nose ? or by Forster's catalogue ? 

Colder punctatus. A good diagnostic character of this species, 
in ad<lition to the cervical cestus, rests in the tripple series of 
abdominal dots ; but these are often wanting or obsolete in the 
yoang specimen, in which state it is probably the torqwUiu of 
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Shaw. Sometimes the dots are wanting on the neck and near 
the cloaca ; and in one aged indiTiduaJ, the intermediate fine 
occurred double, and confluent on the throat. 

Coltiber fulvius^ this species is said by Daudin to be dosely 
allied to his C. coccinew^ notwithstanding the differences in 
plates and scales. But it is certainlj very distinct by other 
characters, and strikin^y so in its perfectly annular bbck and 
red bands ; the latter are margined with yellowish and spotted 
with black. A specimen has 224 plates and 32 scales, total 
length 21 inches, length of the tail 1 ^ inch. The cocctaciit 
has the under part of the body whitish, immacalafe. The 
fidvius seems to belong to the genus vipem ; it has the tkaap^ 
but not the orifice behind the austril, which comDiiinicates 
with the reservuir of venom, so conspicuous in the crotali, kc 

Ophisaurui ventralu. The tail of this snakia not only 
breaks in pieces when struck with a weapon, hot portiODS of 
it are thrown off at the will of the serpent. This mngi^^if 
&ct I witnessed in Georgia. This is one of the many which 
•re called horn-snakes. A tip of the tail of one of them wai 
once brought to me as having been taken from a recenflj 
withered tree, which the bearer assured me was destroyed 
by the insertion of this formidable instrument, and it was not 
without considerable difficulty he was convinced of the inno- 
cence of the tail, and of having been the dupe of a knave. 
There seems to be a peculiar character in the mode of imbri- 
cation of the scales of this species, each one of these at die 
lateral edges, passes beneath the lateral scale on one side, and 
over the edge of the opposite one. It has been described* 
under Bvb different generic names, and four different specific 
ones. 

The Crotali do not gain a single joint only to the rattle an- 
nually, as is generally supposed. They gain more than one 
each year, the exact number being probably regulated in i 
great measure by the quantity of nourishment the animal hm 
received. Rattle-snakes in Peale's Museum have been ob- 
served to produce 3 or 4 in a year, and to lose as many fitn 
the extremity during the same time. Hence it is obvious, thit 
the growth of these carious appendages is irr^olar, and tU 
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the age of an indiTidual cannot be determined from their 
number. Mr. Rubens Peale informed me, that a female of 
Crotdlw horriduit Beauy. duristu$j Daud. which iived in his 
Musenm more than fourteen jears, had eleyen joints to her 
rattle when first in his possession ; that seyeral joints were 
acquired and lost annually, and that at her death, which oc< 
curred last year, she had the same number as when brought 
to the Museum ; she had, however, during that time received 
an accession of four inches to her length. Her death was occa* 
aioned by an abortion. 

The C. adamanieus^ Beauvois. Ekombifer^ Daud. is by 
much the largest of our North American serpents, and doubt- 
less is the species which Catesby saw a specimen of, eig^t 
/eet long. 

Crotalw miliariui varies in some characters from those laid 
down by authors. A specimen within my view has five dorsal 
aeries, of alternate, irregularly orbicular black spots, those of 
the intermediate series are obsolete, and slightly connected 
across the back, those of the vertebral series have not red 
centres, and are edged with a white line ; the ventral spots 
are disposed adventitiously, so as not to be traced into longi* 
todinal series ; they are large, black, irregularly orbicular, 
and occupy about one half of the surface, which is white. 
Ventral plates 140 ; subcaudal, 33, of which the six terminal 
ones are bifid. Joints of the rattle with but one transverse con- 
traction on the middle of each, besides the terminal contraction. 
Total length 1 foot 4^ inches, tail two inches. It appears to be 
more vindictive than the two species before mentioned. The 
individual here noticed we encountered in East Florida ; he 
struck at Mr. W. Maclure and myself successively as we passed 
by him, without any previous intimation of his presence, owing 
to the inaudible smallness of his rattle, and its having but three 
joints ; he was killed by Mr. T. Peale, (whom we preceded) 
while preparing for another assault. This incident is noted as 
a contrast to the anecdote of the Coluber heterodon. 

Scdamandra aUeganiensis^ Daud. appears to be synonymous 
with S. gigarUea of Dr. Barton. It was first described by Mr. 
LatreiUe in Deterv. Ed. of Buffon, tom. U. The name allega- 
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nimm, akhoii^ defecti?e» m it indicates no diancter, h« 
•hovrerer the unalienable right of prioritj. 

Salamaii»dra $ubvidacea^ Barton. This name has been re*- 
jeeted bj.lfr. Daodin» and snbstitnted by that of vememom^ I do 
not know for what reason, as none is aas^ed. 

S^lamumdrafnmetataj Gmel. This appellation was originsDj 
:given and restricted to the Uelto of Catesby. tab. 10. (repre- 
sented in the bill of Ardea HerodiaB) and was adopted bj 
many snbseqnent authors, bat was finally rejected by Dandin, 
who considered the species the same as Barton's mMoIoees. 
He concurred with Mr. Lfatreille in appropiiatii^ the nane 
thus rejected to var.4^ of Laceria^ aqtuUiea of GmeL No^prith- 
standing this high anthority I cannot bat coincide with Pro- 
fessor Barton in this instance, in belieTing it ailtogieQier dirtinct. 
The single character of the snbocellate spots, Ihooi^ not re- 
marked by this author, is a sufficiently discriflUDatiTe one ; 
tiiese ocells are always present, and in no one of the ?arieties 
I have seen has the approximation to the nAvioiaeem been so 
•considerable as to render a specific discrepance eyuirocaL 
Catesby's yariety with the ocells on the tail seoss to be the 
least conunon ; in general these spots, or epupillate oceHe, are 
.ezclusi?ely confined to aiine on each side of the back, about 
six in each, extending from the base of the head to the origin 
of the tail, though there are somelimes scattered smaller ones 
on each side of the body, and upon the vertex of the head, 
they are of a beautiful reddish colour, enclosed by a definite 
black areola ; the upper part of the body is brownish, with 
numerous, distant black points, and a slight vertebral, obtuse 
carina, the inferior surface of the body of a fine yellow or 
orange, with distant black points, the taiP is compressed, anci- 
pital, attenuated to an obtuse tip, longer than the body, and 
punctured with black in like manner. The younger speci- 
mens vary considerably, in being, on many parts of the body, 
destitute of black punctures, and in having the dorsal and 



* Dr. Bartoo remuked that this put if roonded, (cauda teres,) this obserratiaa 
wit Dot autoptical, bat dictated most probablj by the appearance of Catesbj** 
Sgors. In the jrouos inimal the tail is Iom compressed than in the old one. 
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Tentral colour, of the same pale orange. It ii decidedly aqoatic. 
Several specimens are preserved in the collection of the 
Academy of Natural Sciences, and from these it is evident that 
the reddish colour of the suhocellate spots is destroyed by the 
action of the antiseptic liquid ; to this circumstance it is pro- 
bably owing that these spots have been hitherto described as 
white. 

After stating these differential traits, it may be proper to 
observe, that the S. nuttulaUi of Shaw is synonymous with the 
above. But I think it most proper to restore Gmelin's name 
punctata, which will afford an opportunity to do justice to the 
memory of Laurenti, by reviving the original name by which 
fae distinguished the Far. /S. of Lacerta, aquatica^ Gmel., that 
of paritifnu, 

Bufo cmwita. This animal, which has been stigmatized as 
the most prodigiously deformed creature known to exist ! ! is 
generally supposed to inhabit North America as well as Suri- 
nam. I do not think it has ever been found in North America* 
Shaw, in Nodder*s Nat Misc. says it is principally found in 
Virginia, but in his General Zoology, I think he sajrs that Seba 
was in error when he represented its native country to be 
North America. Two other species of Bufo have been cor- 
rectly stated to inhabit this country, viz. B. iminctu, and 
Crapaud rougedtre, Daud. (B. rubidus) first noticed as distinct 
by Mr. William Bartram. I discovered a third species on the 
banks of iSt. John's river, East Florida, which, as I am not at 
present prepared to describe, I shall not surreptitiously name. 

It is, I conceive, an incumbent duty on the describer of a 
natural object, to deposit his specimen, or a duplicate, when 
practicable, in some cabinet or museum, to which he should 
refer, in order that subsequent writers may be satisfied with 
ihe accuracy of his observations, by examining for themselves. 
By such reference, and by the re-examination of the same 
objects by others, the plethoric redundance of synonyma, that 
prolific source of accumulating error, will be banished or elu- 
cidated, and naturalists will most readily arrive at the know- 
ledge of truth, which is, or ought to be, the grand leading object 
of their labours. 
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ARt. XI. Outline of a TVoty of MdUmt. 
]^ Wm. O. Reynolds^ H.D. JifuUIetowii PomI, AcvJiBney. 

Should the progress of science, for « ceDfiiiy to cons, 
keep pace with its rapid adrancement for the last fiftf jears, 
Many appearances in the physical world, noir enveloped in ob- 
scurity, will then admit of as easy solution sa ttie cMnboatisa 
of influnmable substances, or any fiunihar process in chenns- 
tfy does at this day. Among the many snl^ecta bom wImIi 
the Teil of mjTStery would thus be raised, we may inchide 
those luminous appearances, in the aerial regions, GsBed me- 
teors, which I am about to consider in the following esssy \ 
■nd which seem to constitute a distinct class of bofies of con- 
siderable yariety. 

Meteors were regarded by the ancients as the sure prognos- 
tics of great and awful events in the moral and physical worid ; 
and were divided by them into several species, receiviitg 
names characteristic of the various forms and appearances 
they assumed ; but of their opinions, as to the physical cause 
of these phenomena, the ancients have left us nothing solid or 
instructive. The modems, more enlightened, have ceased to 
regard these bodies with the superstitious awe of former ages \ 
but in respect to the cause thereof, are perhaps but little in ad- 
vance of their predecessors, having, I believe, produced 
nothing yet that will bear the test of philosophical investiga- 
tion. 

Doctor Blagden (Philosophical Transactions, 1784,) considen 
electricity as the general cause of these phenomena ; Doctor 
Gregory, and others, think they depend upon collections of 
highly inflammable matter, as phosphorus, phosphorated hy- 
drogen, &c. being volatilized and congregated in Uie upper re- 
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fioni of the air. Doctor Halley aiciibes them to a fortoitoof 
Goocoune of atoms, which tiie earth meeti ia her auioal track 
through the ecliptic ; and Sir John Prin^ teems to regard 
them as bodies of a celestial character, rerolTiog roimd cen- 
tres, and intended hy the Creator for wise and beneficent par- 
poses, perhaps to oor atmosphere, to free it of nozions quali- 
ties, or supply such as are salutary. Many other theories, as 
ingenious as fencifiil, might be enumerated ; but without com* 
menting on their comparative merit, I must acknowledge that 
none of them have yet impressed my mind with a conriction of 
their truth. A series of obsenrations, however, hare enaUed 
the modems to ascertain, with apparent accoracy , several par- 
ticulars relative to these stupendous bodies, which add much 
to our knowledge of their general character :— their velocity, 
equal to 90, and even 40 miles in a second of time ; their alfr 
tade, firom 20 to 100 miles ; and tiieir diameter, in some instan- 
ces, more than a mile, are fiicts we derive firom respectable 
anthority, and may aid as, essentially, in forming jost concep- 
tions of their nature and properties. 

I believe meteoric stones to result from aU meteoric ezplo- 
aions ; limiting, however, the term meteor to those pheno- 
mena, in the higher regions of die air, denominated fire-balls, 
ahooting-stan, &c That these bodies move in a resisting 
mediom, must be evident to every attentive observer ; and 
that this medium is our atmosphere, is pretty certain, 1st Be«^ 
canse we know of no other resisting medium round the earth ; 
Sdly. Because the same kind of resistance 'a apparent at eveij 
interfltediate altitude, from their greatest to their least, which 
last we know to be for within our atmospheric bounds ; and, 
3dly. Calculation has, in no instance, assigned them an eleva- 
tion beyond the probable height of the atmosphere. 

That meteors proceed from the earth, that they arise firom 
certain combinations of its elements with heat, and that me- 
teoric stones are the necessary result of the decompositions of 
thetie combinations, are opinions I will endeavour to sapport, 
bj die following considerations. 

Ist The properties and haUtodes of matter, under certain 
conditions aiid combinations.. 
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That, lit HeatiatfaevuTendcMiaeoftMHr Mdvolrti- 
lt^ in boficf ; bencc BO ariiil can Mratne tbe ali^ of gM, Mta 
■tebaorbf, omiiitea with, s certain portioo of caloric; and the 
•obtiltj and vobtili^ of cooipoaiida tboa ferwted, wiB be in n 
doe ratio to the qoantitj of caloric they emploj. 

fdlj. The heat employed to maintaiB s bo^ in the gMBBW 
•tete, i* aaid to be latent or fixed, and nuiy be regarded aa an 
ocean or atmoapfaere of fire, holding the nkimate portjcles of 
the body in a state of extreme diviiioo, and wide separation, 
from which they can be driven only by some change in the af- 
fiojtiei or condition of the compound. 

3dly. If the latent heat in a gaseoa* compound be raddeolj 
abatracted, as in explosion, its escape is attended with the 
emission of light and sensible heat, when the volatilized parti- 
cles held in solution being no longer able to maintain the state 
of gal, lufier approximation in a due proportion to the quan- 
tity of caloric they have lost. 

4thly. Caloric, in reducing solids to the state of gas, lessens, 
hut cannot in any case, as &r as we know, totally destroy their 
graritating force ; the diminution of tbie force, however, being 
in a direct proportion to the quantity of heat employed. — 
Hence the following inferences may be fairly drawn, as they 
aeem to be in unison with the relative dependence and h»t- 
moD J existing between the material elements of tbia^obe, and, 
I believe, are contradicted by no direct experiments ; m. that 
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the expuisioii of TdmBe, t pedfic leritj, and tubtihy of artifi- 
cial gases, are in a direct proportion to the dbaolate quantity 
ni caloric they emi^oy ; and the caloric is in the same pro- 
portion to the insolnhility of the sabatance with which it 
unites. 

6thly. When the specific gravity of bodies on the sarfiKse 
of the earth, is reduced below that of the saperincnmbent at- 
mosphere, they ascend to media of their own density, in obedi- 
ence to the laws of Aerostatics ; thus we raise balloons by 
filling them with light air, and the carbon of pit coal and com- 
mon wood exposed to combustion, and water to the sun's rays, 
will rise until they reach a medium of like specific graiity with 
themselyes. 

' 6thly. Mechanical a^tation and diyision assist the solution 
of solids, by bringing firesh portions of the menstruum into suc- 
cessive contact with their firagments, and thus exposing a lar- 
ger surface. 

Under the second head I proceed to notice the situation of 
of the earth's surfiu:e in respect to the sun, &c. The atmos- 
phere is a than, elastic, gravitating fluid, that completely en- 
velopes the earth, to which it may be considered a kind of 
appendage or external covering ; its base resting on the earth's 
suribce, is of an uniform density, growing rare as it recedes 
therefrom, in a due ratio to the diminution of its gravitating 
force, until it is lost in empty space. The atmosphere is esti- 
mated on certain data to be about 44 or 45 miles high, but 
we have good reasons to believe it fills a much wider circle, 
though too thin to reflect the rays of light above its reputed 
height. 

The earth presents one whole hemisphere to the sun in un- 
erring daily succession ; and those parts of it which have the 
least protection against his rays, will, caeteris paribus, suffer 
the greatest intensity of their action. Within the tropics, the 
atmosphere opposes less resistance to the sun's rays than in 
the temperate zones ; and in both lai^ tracts of cultivated 
land, the summits and sides of great ranges of mountains, mar- 
gin of oceans, rivers, kc. present sq almost naked surfiK^ to 
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Ibak tnflaence.* TheeitenerfCniiaof the ««ttU 
dilly the moie ezpoted parts thereof, envelope in O^ir coa- 
pounds, elements of an identity of character with thoae otoh 
posing meteoric* stones. 

The atmosphere is the great recipient of all Tolatiliaed bo- 
dies ; it possesses hot feebly the powers of a solvent, nnaidsd 
by heat or moistare, but when these are adjuyants, no body ia 
natnre can totally resist their action for a long time. 

Now if the aboTe principles ve admitted, we have in timi 
application a reasonable solution of most meteoric phenomena. 
Thns, the rays of the sun darting through the atmospheie 
reach the surface of the earth, where, by aecumolation, they 
produce sensible heat, which though not intense, is steady and 
uniform, for many hours every day ; mioule portions of the 
e«rthy and metallic compounds exposed to the ann's influence* 
will be volatilized by the absorption of heat, aDd tibeieby aasam* 
ing the state of elastic fluids, will ascend until they anive at 
iliedia of their own density. The atmosphere in contact, wil 
have some of its particles blended in these ccNnponnds, wiB 
ascend with them, and to supply the vacuum, new portions of 
asr will rush in and ascend, and the process will continue until 
the sun's rays are withdrawn, or interrupted by some of the 
conunon occurrences of nature. 

The utmost height to which these elastic fluids ascend, may 
be estimated at something more than one hundred miles ; and 
they float at every intermediate distance between their great- 
est elevation and the clouds, but rarely below the latter, ex- 
cept their course is directed towards the earth in their exjdo- 
sions. They probably ascend at first in small daily detached 
portions of gaseous clouds, and are difiused over wide regions ; 
but having no sensible resistance opposed to their mutual at- 
traction, they will by the laws of their affinities congregate into 
immense volumes of highly concentrated elastic fluids, which 
on exploding will exhibit all the phenomena of bursting mete- 



* H«re we might properly enough notice the high*wmyi, itreett, vaA \ 
of cities, &c. on which the materials being minutelj divided by attritkn, are in a 
Wtter state for the sunio act freely on, and will consequently jrield greater pr9» 
ducts than equal artas of undistttrbed surface, under like circviiituioi»«f hctt 
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OTB in the following manner, viz. the latent heat on eacapiif 
will manifest itself in the form of fire and light, the force with 
which it strikes the atmosphere, or the rebound of the latter to 
fill the vacuum, or both, will occasion sound more or less de- 
tonating or hissing, as the escape is more sndden, or the at- 
mosphere more dense ; the earthy and metallic particles on the 
escape of caloric, will obey the laws of cohesiye attraction, 
clash together, recover their gravity , and descend to the earth 
in masses, or shattered fragments. 

Meteoric stones frequently bear the marks of violence, whidi 
is doubtless owing to the conflict sustained at the moment of 
explosion ; their difference in size depends on the difference 
of magnitude in the disploding volumes ; something like regn- 
lar arrangement is frequently perceived in the structure of 
these stones, because in all productions of solid from fluid 
matter, the consolidating particles possess a tendency to arrange 
themselves in the order of their affinities. It is thus the va- 
rious arrangements in saline crystallization, the freezing of 
water, and cooling of melted metals, may be accounted for. 
There is a real, as well as an apparent difference in the velo- 
city of meteoric bodies ; the first arising from their difference 
of magnitude and the violence otthe explosion, as well as from 
the resistance they meet ; the latter, firom the different distan- 
ces at which they are seen. The gradation of colour, firom a 
bright silvery hue to a dusky red, k owing, in a certain degree, 
to the state of the atmosphere refracting different coloured 
rays, and also to the materials in the compound, similar to the 
different hues in arti^cial fireworks. Reddish and white nebi- 
cula are sometimes left in the tracks of meteors, which are 
nothing but ignited vapours, or the particles brushed off the 
burning body by the resisting atmosphere. The velocity or 
motion and direction of meteors, depend upon principles well 
known and daily practised by engineers, and the constructon 
of fireworks. 

The immediate cause of these explosions is a little obscure, 
and merits a fuller detail than is compatible with my present 
limits ; their analogy to the electric phenomena in the clouds, 
leaves room to suppose they are effected by certain modifica- 
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lioM of electricity- Clouds of opposite electricities will ap- 
proach each other and explode, by the positive imporOog » 
much electrical fire to the oegaUvc clouil as will make them 
equal, when just as much water aa the imparted fire held in 
(olution, win be set at liberty and deicend to the earth, if, 
bonever, this solutioo be deemed inapplicable, perhaps the 
folluwing may be admilled. Thus, when heat is urgied upoa 
incombustible* bodies with a force that overcomei the cohe- 
si»e properly by which their parbclea are tied together, it 
uoitea with them in large quantities, and becomes latent, b; 
which union they are reduced to tfae stale ol' elastic fluids 
and ns it is a universal property of heat to couoleract the gra- 
vitating force of bodies, these compounds must necessarily be- 
come volant, and ascend as above stated. U is on\y theraw- 
melrical or sensibli; beat, that destroys the attraction of cohe' 
sion existing between the particles of bodies, the repulsive 
jmwer of latent heat bcini; barely able to counteract this pro- 
perly, when the elements under its dominion are removed be- 
yond a certain distance from L-ach other ; now the very redo- 
ced temperature in the biirh regions to which these gaseout 
clouds will ascend, may admit Ibeir earthy and nietallic parti 
cles within the sphere of cohesive or ^inregative ■tti*etioB, 
when the caloric will be expelled like water from « spoi^, 
accompanied by all Ute phenomena above stated. 

The third general head of my subject leads lae to inquire 
into the constituent principles of meteoric stonM : Hmdrf pa- 
pers on the analysis of these productions, have been fbraished 
ui by chemists of acknowledged reputation and ability, and ia 
none of these that 1 have seen, was there my element de- 
•cribed that had not been previously known. Bat ihpoM it 
hereafter be found that air stones contain matters not fooDdoo 
oar ^obe, the &ct will afford no absolute proof of the foreigB 
origin of these stones, as we are snccessively diacoveri^ 
earthy and metallic priaciples of distinct characters finwi tbsse 
already known. 

■ Peifaqx Umn w do bodj in aitara ■tiialutel]' inonbaMibl*, bM I W> At 



Aportioiiof one of theie ttoneitliaC fell in tte town of Was- 
ion» (Coonecticnt) eumiBed by tlie late Dr. Woodhontc. g«T« 
the following results in a hondred parts, viz. 



Silex . • . 


. . 60 


Iron . . . 


. . 27 


Sulphur . 
Magnesia . 
Nickel . . 


. . 7 
. . . 10 
, . . 1 inferred from chemical testii. 


Loss . . . 


. . . 5 



100 

'^ The sulphur was seen by the naked eye distributed through 
the silex in round globules the size of a pin^s head, after dis- 
aoWing the powdered stone in diluted nitric acid.*' 

All specimens of these stones do not afford precisely simQar 
results, but differ in their constituent elements and relatire 
proportions ; their component parts, however, are to he fbund 
abundantly in schist, schorl, pyrites, pebble, granite, &c. on 
which the sun must daily act. 

The foUowii^ facts go to strengthen the abore theory, viz. 
Meteors are most frequent and stupendous in tropical coun- 
tries, where the heat of the sun is most intense ; and less fre- 
quent in our climate in the winter and spring, while, and after 
the earth has been covered with snow for many weeks in suc- 
cession ; and they are most frequent in the higher latitudes 
towards autumn, after a continuation of hot dry weather : oat 
of the whole number (179) of shooting stars I have noted du- 
ring the last twelve years, 149 appeared between June and 
December, inclusive. 

If it be said that the specific gravity of meteoric stones being 
several times that of water, it is absurd to suppose they caq 
rise, (if even reduced to the state of gas) to the elevated sta. 
tions here assigned them, seeing the vapours oi water can as* 
cend only one or two miles above the earth. To this I reply^ 
that the doctrine of heat is not yet so thoroughly understood, 
as to acquaint us with all its habitudes with natural bodies, but 
we infer from analogy, that the more refractory a body is fn 

Vol. I....No. 3. 22 
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Aefifc, tfiegreiteriii a^aemioiitliedhMhte ^pHatitjr^f 
bnt required to reduce it to, aid retaiiiit m^ the slate of 9M, 
and the greater, inacorwgpondiagdfgrff^wiBbetfaediiilitfon 
of its particles and decrease of its specific gr a ? itj . Heace, ii 
water redoced to vapoar by heat, be capable of ■MHimiiiij, an 
ahitade of two miles, it follows that more refractory sabstances 
reduced to a similar state, wifl suffer expansioD and fa^tatj ia 
a due proportion to the quantity of caloric they eoq^oy, and 
will assome a corresponding eleration, as aLready inferred un- 
der my first head. 

Another objection may be, that thoogh h%h d^;rees of heat 
affect certain solids as aboye stated, yet these cannot be senm- 
bly acted on by such feeble agents as atmaspheric air and the 
rays of the sun. I answer, if it be admitlfi fjmX acnaiiila best 
acts on solids in an increasing ratio to its intensity^ itioilowt 
that lower degrees, thoogh acting in an inverae ratio la h%her, 
qnst affect the same bodies in a coaceiyable d^greaat as|y lem- 
pisratare above their natural zero :* and tfio«g|i tibe heatof 
the sun beating on a plane sorfiice £>r several bmiia is feehk, 
compared with that produced by a burning lena, or air fiimaoe, 
yet if it be sufficient to detach from one square foot (rf* the 
earth's surface the 104023 part of a grain in twenty-four boors, 
the quantity taken from 100 square miles, in the same time 
and proportion, would amount to ten pounds, which is abund- 
antly sufficient for all meteoric phenomena ; and the loss to 
each square foot, supposing the process to be uninterrupted, 
would be no more than one grain in 284 years. When we ad- 
vert to the intense heat produced by concentrating a lew of 
the sun's rays in a burning lens, the whole quantity daily seal 
to the earth must strike us forcibly. If collected in a lens of 

* It may be easily proved that water evaporates (though alowly) mt a teiii|)eim- 
tnre many degrees beloiv its freezing point ; and these vapours aro more subtle 
and elastic than those formed at the boiling point of that fluid 

■ XMARI. 

It is indeed proved that vnpour is formed from water at the lowest temperatnei) 
but is ^us tlasHe, the lower the temperature, as appears from its sustainiiig a con- 
tinually decreasing column of mercury, the lower the temperatam at whidi tkt 
vipoor it lonned. Vide Daltoa^i and Gay Liiuac*s expcrimeDtk £Alor. 
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tufficient m^gmtade, they might yolatilize a space equal to the 
state of New- York ia a moment of time ! As all bodies pos- 
sess a limited capadtj for heat, does it not follow that there 
must be some outlet to its perpetual accession to our §^obe, or 
the earth would soon become so highly ignited as to g^ow with 
the fulgour of a meteor ? And may not this outlet be found in 
the above described compounds ? which serve as conductors 
of the surplus of heat from the earth to the higher regions of 
the air, where on being freed by displosion, from the grosser 
matters incumbering it, it finds ^ r^ipid passage to its great 
archetype and parent, the sun. Thus his daily waste may be 
restored, and an equilibrium, by the return of his own emana- 
ted particles, preserved, between the sun and the earth, and 
probably all the planets of our system. 

The last consideration I shall offer in favour of the domes- 
tic or earthly origin of meteoric phenomena, is the difficulties 
that present to our granting them a foreign ope. , Though 1 am 
well aware of the respectability of the names- which the theory 
of moonstones can summon to its support, yet I have always 
regarded it as unfounded and unphilosophical for the following 
reasons, viz. 1st Whether the moon has an atmosphere or not, 
we will all admit that she has attraction, which must extend to 
many thousands of miles from her surface. No projectile force 
that we are acquainted with can throw a heavy body 100 miles, 
even though no atmospheric, or other resistance than its own 
gravity, were present ; hence the idea of that force extendii^ 
to thousands of miles from the moon's surface, is gratuitous 
and nugatory. 2dly. The products of volcanoes bear no si- 
milarity of origin, or kindred resemblance to meteoric stones ; 
those are lavas of different kinds, pumicestone, scoria, ashes, 
&c. these solid masses of matter, with some degree of regula- 
rity in the arrangement of their constituent particles. Sdly. 
The descent of Uiese stones haa no coincidence in point of 
time with the position of the moon. She is as often in their 
nadir as their zenith. We also witness in all cases, explosion 
and light in our own atmosphere, at the time of the descent of 
these stones. This could not be the case if they proceeded 
from the moon, lor obvious reasons. 4thly. The heat ade- 

«2* 
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cjuale to such projectile force as would catr; a body from tlif 
moon's surface beyond the sphere of her attractloD, would vo- 
latilise the mntter of meteoric stones in a moment ; hence thej 
w^uld not be projected from the Lunarian crater in solid Diat- 
ses, but in elastic vapour. 

In conclusion, although the Iheonr which I have endea- 
ronred to eIncidBte and estabUih, b« sqbiect to sodm ^jficol- 
ties and oljectiDm' which science may hereafter reatoiK, it ap- 
pean to me perfectly confonant with tibe relative dependence 
and bamony of our system, and by no means at rariaoce wiA 
the infinite wisdom and power by which it waa oijgiiuted. 



AaT. XII. Obstroalions upon the prevaiiing Current* of 
Air in the Stale of Ohio otiW the Re_^ions of ikt fVett. bg 
Caleb Atwater, Esq. of CiTclnille, Ohio; in Lellert 
addreastd to His Excelltncy De IVitt Clinton. LL. D. 
Governor of the Slate of J\'ew-York, and Presidaa of the 
IMerari/ and Philosophical Soficty. 

(CMMBuniciUd (or Ibe AoMrieu Jaiini>i tf ScioKC, Ac) 

CirclevilU, Ohio, Jvly 83, I8IB. 
Dear Sir, 

W ITH pleasure, i acknowledge the receipt of the drcolai 
letter bearing date the 6th instant, which yon addressed to me, 
for which you will be pleased to accept my warmest acknow- 
ledgments for younelf personally, and the Philosophies] Soci- 
ety of which you are the president. To answer all the ques- 
tions which are put to me in that letter, is not at present widtin 
my limited mestiB, either as it respects the leisure or the 
atulity. I shidl therefore, at this time, confine myself to " ob- 
serratiDns upon the prevailing currents of air in the state itf 
Ohio."* These observations will be wholly fbanded on per- 
sonal experience, during the Ainr years in which I have tn- 
versed this state, from Lake Erie to the Ohio river, whikl st- 

• Wa h*Tc tOta iba liberty to fin Mr. Amiu'i BkmciT m an« cikraf 
TXI^ fcr mMa't that will ba obnon od ■ punnl pf Ibe piecs. 
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tending oii the fteyeral conrts, in all seasons and in all the 
changes of weather. 

The preyailing <iurrents of air, one of which generidlj ob-^ 
taios in Ohio, are three; 

The first comes from the Mexican Gulf, ascending the 
Mississippi and its larger tributary branches quite to their 
very sources^ 

The seootid piroceeds (irom the back of mountains to the 
west, descends the Missouri to its mouth, and then spreads 
over a yast extent of country. 

The third comes down the great northern and norths 
western lakes to the south end of Lake Michigan and the 
southern shore of Lake Erie, where it spreads oyer the region 
•f country lying to the south of them. 

That current of air which comes from die Mexican Guli^ 
Is warmer, and perhaps more moist, than any other which pre- 
vails here. Aflter a few days prevalence, it uniformly brings 
rain along with it. That this current of air should be very 
warm may be readily conceived, when we reflect that it comes 
from a hot tropical region ^ and that it should be very moist, 
excites no surprise, when it is considered, that in its passage 
upwards it passes wholly over water, and through the warm 
mists and fogs constantly ascending from the Mississippi and 
its tributaries. This current prevails much more along the 
Ohio river than it does at any considerable distance firom it 
One consequence is, that the climate in the immediate vicinity 
of the Ohio river is warmer, than it is eiUier north or south 
of it, unless you go to the southward a considerable distance. 
Other causes may, and probably do, in a greater or less degree, 
contribute to produce this resuk, and I will here state them : 

First, The Ohio runs on a sur&ce less elevated above the 
sea than the country, either north or south of it, but this diA 
ierence is trifling through the whole of the sandstone forma- 
tion. This formation prevails from the head of the Ohio to 
Aberdeen, which is opposite to Marysville in Kentucky ,*at least 
two-thirds of the distance which that river washes the southern 
shore of this state. The reason is obvious, because there arr 
no fidls in a sandstone formation. 
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Asother CMS« which coirtrilMrtet' to produce « mnMr 4^ 
mate, especially in the winter Kason, in tiit TiBe/ ntfht 
Obio, is, that KTeral coaMertble BtMBnu WBrich emptj tben- 
■elvei into the Ohio, bare their soarciet on the faighhBfc, a 
gr^at diatance to the'soMh of it ; ferinataiice, the Oieal nd 
Lhtk San^, and the Great and litde Kmfaawa, which de- 
scending from a warm region of conntrj, their wateta cootri- 
bate to keep (he Ohio open in Winter. 

Bat these catnea are by no means sufficient ti> prodflce tte 
one half of the comparatiTe warmth 0( cUmate otwerrafole in 
the innediate rkinity of thni iiiFaluable rirer. To prove 
that the climate ii mnch milder in the Bonttiern than tn thr 
Aorthem part of this itate, I will proceed to mention several 
&cta, which hare iallen otider my own observation. 

In the latter part ut lait February I was at the town of 
Delaware, on the Whetstone Brunch of the Scioto river, be- 
tween eighty nod ninety miles «oulh of Lake Eric, and tneoty- 
flre tmles north of Colambus, the seat of goremmeot, nhicb 
is near the centre oCthe state, nh<?re 1 saw a numl>er of geo- 
tleroeo direct from Detroit, by the way of Lower Sandusky, 
who infonned me that the snow at that time was e^teen 
iDcfaea in depth and upwards all'aloDg the lake shore, bat 
gradually decreased at they came sooth until they arrived at 
Delaware. At that place it was then about twelve iDchet 
deep in the open fields, and somewhat deeper in the woods. 
I descended the road along the Whetstone to Columbus, Ibe 
snow decreasing in depth all the way as I proceeded. At 
Columbus it wholly disappeared in the fields, and only ice was 
found in the road, which also decreased until I came to the 
Big Walnut Creek, thirteen miles south of Columbos, where 
it disappeared, and the road began to be mtiddy. As I sUtl 
proceeded south, the rood increased in depth tintil I case to 
Chillicothe, about thirty-two miles aonth of Big Wabot. 
where the frost was entirely out of the ground, and the roadi 
were almost impassable. As I still descended sonthwaid. 
along the Scioto, I found that at Piketon, on the Sciolo, nine- 
teen mites south of Chillicothe, the road had consideTabIt 
improved. I proceeded onwards to Portsmouth on the Ohio 
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river, at the mouth of the Scioto, about twentj-aiz miles south 
of FiketoDy where the ground was entirely settled, and the 
innkeeper, where 1 lodged, was making his garden, sowing his 
sallad seed, and planting his peas. This journey was per- 
formed in three days, and in traveUing only one hundred and 
fifteen miles from north to south, this extraordinary difierence 
of climate was observed. 

A traveller may leave Portsmouth when the farmer is be- 
ginning to hoe his com the first time, and travel with good 
speed to Delaware, and find the husbandman just beginning to 
plant. 

Instances which have fidlen within my own personal obser- 
vation might be multiplied to a great extent, but a few may 
•office. 

Generally speaking, there is a diflGurence in the beginning 
and ending of the warm season of about two weeks between 
Portsmouth and Delaware, or of three weeks between the 
fiHrnier. place and Lower Sandusky. 

In relation to the warmth of the climate, I will state two 
other fiicts, originating, as I believe, in the prevalence of the 
soathem current of air from the Mexican Oulf along the Ohio 
river- 
First, In the summer months the paroquet ascends the 
Scioto more than one hundred miles from its mouth, and until 
within a few years past, wintered at Miller's Bottom, and at 
other places along the banks of the Ohio, near its great 
flouthem bend in latitude 38^ north, in Gallia and Lawrence 
coonties, in the state of Ohio. I have seen them there 
in aU the winter months in considerable numbers, but few 
however now winter there ; and probably if the cold north- 
western current of air from the great lakes becomes more and 
flM>re prevalent in the winter months, these birds will mi- 
grate altogether to a more southern cfime. 

Are these birds found as fStf to the north on the east side of 
the Alleghany by at least three degrees ? Monsieur Volney, 
Mr. Jefferson, and others, say not. It has been denied that 
this fact proves any thing more than that this bird frequented 
these parts in quest of its favourite food. This food is grass 
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aod the bcUi of bottoD-woed, or, u by a permMn of W' 
giige, it H oiled io thai eoontry ijcaraore.* Bat ttii bM 
mj find itt frrtMrite food ai welt out n wort of the ARe^a- 
ma. The giMWi and treea -■Haded ts, flodrUi aa I kne 

: ofaaened in fbrty-fira dc^reea of north latitode, mi I m 
f»edibly inibnned ttat the; are abundant m far OMth « 
Quebec, wi CTcn ar«and Uadsoa'a Baj. Whererar waten 

' ntaaad trees grow ontteir bank, (if low and wet,) on the 
jlnericaa contUMDt, even as high as eighty degreea of north 
latitude, there the paroqoet may find Us food in abundaoce. 

Another fact tendiBC to eatabliafa tbe same point is, that the 
Ned cane, before thia caantrj was much Mttled, grew in a 
higher latitude by aeveral d^reee on this than it did od the 
ether aide of |be ABaghany Bonntaina. It hat indeed been 
•aid, that tbia cms ma nerer found north of the Ohio, oor 
above tiie nmtii of the B^ Sandy River, which empties into 
the Ohio, on the line which aeparatea Vir^nia and Kentucky. 
TUi however ia incorrect ; for within a fen veart it was grow- 
ing is abuoAmce at Miner's Bottom, tnenty-sii Diil>» above 
the month of B^ Sandy. It grew at LancasteFf ob the Hock- 
hocking, northward of the mouth of the Big Sandy, in a dinct 
line, at least one hundred and fifty mites, and it now growi i» 
the Wbetstooe branch of the Scioto, more than two degrees of 
httilode above the lowest bend of the Ohio, which ■ at the 
month of the Big Sandy. Before tbe white peo|4e settled 
there, I have every reason to beheve, that the cane grew i» 
great plenty at Delaware, where there are more sigM of bof- 
laloes than at any other place within my knowledge. It hM 
been conjectured, thai the seed of (he cane was brooght down 
and scattered by tbe Big Sandy ; bat grantii^ tbis, in what w^ 
conld that stream carry tbia teed up the Hackbockang Mid 
Scioto to their sources ? to places several hundred feet above 
the highest freshes ever known in this conntiy ? With a know- 
ledge of these tacts, cast yoor eye at tbe map of Ohio. Proa6 

■ Genu, flal v p u wp adt*, KcidrntaHi, fofnln Buae, lynnora, ot banc* 
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withiD my reach mig^t be multiplied to a much greater ez« 
tent, but they are probably unnecessaiy* 

But another current of air preriib here, especially in the 
cold months, coming from the mouth of the Missouri, which is 
a little to the south of west of this place. This current ie 
colder than the preceding one, and though moist, yet not as 
much so as the one already described. It prevails generally 
in October and Noyember^ before our warm weather is oyer, 
and produces frosts and a chilly dampness, and what 1 haye 
obseryed bowhere else^ especially on the east side of the 
Alleghanies, it produces a kind of faintness at the breast. 

People of delicate habits, coming here from the northern 
and eastern states, uniformly com{^biitt of this fointness. it is 
not perhaps extraordinary that this current of air should be 
cold, proceeding as it does from a hi|^ northern latitude, 
along the great chain of rocky, mountains in the northwest; 
that it should be moist, and perhaps siso that it shepld affiact 
the animal economy unpleasantly, may possibly be attributed to 
its passing such a length of way oyer the waters of the 
Missouri, and the wet prairies and barrens lying so ezten- 
siyely between us and the head waters of that stream. The 
luxuriant yegetation which covers these prairies and barrens 
at that season of the year, begins to putrefy, and fills with un- 
healthy exhalations every gale of wind which passes over 
them. 

At the mouth of this river (Missouri,) which is in about lati- 
tude 38^ north, this current of air is extremely cold in the 
winter months. It diverges from this point, and produces ex- 
treme cold at a considerable distance to the south of it on the 
Mississippi river. General Rector, the present surveyor ge^ 
neral of the United States, who keeps his office at St Louis, 
informs, that he has known tiie Mississippi at St Genevieve, 
in latitude about 37^, so firmly covered with ice in one night, 
as to be able to bear horses and cattle the ensuing day. This 
circumstance must have been owing to the sudden change of 
the current of air from south to the northwest, descending 
the Missouri river from the cold regions at its sources. 
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*^FrMH MveM getttleineB, tiideiitifor mmfymn » iHMnii 
and Missoari Territories, i luit» beett loiitiuei, 4iMl 
df '«f«itlier Ui tba regioii of coontrj are, etpeciattj m- 
t^iy *l^^^lit «Bd great ; tfMft one dwf Hie motsl eesMi wumI 
ttom die Bfettcao golf will preTail, and prodace ifubt mm 
and nild weither Ibr the aeaaoD ; oa tlM very next, or fre- 
^iitotly nikie latter pait of the same, the current of air from 
the soereosef th« Misaonri urill prenfl, nd Uock op the 
itieiuiB witti ice* 

There is a third corfent of air which preaafla daring mtt 
winter montha, more and owre, anniially, m the coontiy he* 
cornea cleared ofitalbretti in ttie directioaaftadedto; it pro- 
ceeds firotti die greet hdLos to the nei^iwestiif nii*and emn he< 
3rmid them. Procce^mg as it dees from die nofdi and 
west of lake Superior, end creasing the greet expense of 
hi this direction, it foshos down these grent iakBeto dm 
endof hdbe Michigan in latitnde about 41* nesth, ilmgrn fiEom 
that^point, and spreads oTor the iounease ilB^iona lyieg to the 
ihelh, wfamre die air Is more rarefied by reason of itswaisser 
cfiihate. This current of air brings along with it intense cold, 
abd extended last winter e^en to Ne w-Orieans, where the snow 
ftU to snch a depth, that sleighs were seen passing in ereiy 
part of the city. The more the forests are cleared aw^ be- 
tween any place in this coantry and the northern lakes, the more 
this cold current of air will prevail. This current also direrges 
from the soothem shore of Lake Erie, but is not so strong as 
that part of it which diverges from the south end of Michigan, 
and of course does not extend as far to the south. When this 
part of this state was first settled, this current of air iras hardly 
felt at this place, and then only for a short time in the winter 
BBonths, and hardly erer reached the Ohio river ; but last win- 
ter it continued three weeks at one time, and produced good 
sleighing ; and also caused rheumatisms, pleurisies, peripoeu- 
monies, kc, which proved mortal to some. In this plact, 
which is in latitude about 39^ 2Qf north, the thermometer of 
Fahrenheit, banging in an entry of a dwelling-house with closed 
doors, sunk to 24 degrees below zero. This extreme cold may 
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be attributed to general, rather than to local causes, and it may 
be said that the winters all over the world have been colder 
of late (years than formerly. But on die very day, when it 
was thus cold, (if newspapers can be believed) a great num« 
her of vessels put to sea from Reedy Island in the Delaware 
below Philadelf^a, and about thirty sail of vessels went to 
sea from New- York harbour. 

All our streams were at the same time bridged with ice of 
great firmness as well as thickness, and continued to be so for 
a considerable time aflerward, until the warmer current of air 
from the south prevailed over the current from the lakes. It 
win be proper, and may be necessary, here to state, that die 
latitudes of several places in this country are very different 
from what you would be led to believe from examining any 
map or chart now or ever in existence. For instance. Lake 
Michigan extends farther soudi than Fort Wayne, which place 
by actual survey is in this state ; St. Louis is not 38®, and the 
most southern point or bend of the Ohio river, is not more than 
latitude 88® north. I state merely what I am informed of by 
diose who have ascertained these facts by actual observation 
and survey. The place opposite the piouth of the Big Sandy, 
im neariy as far south as Lexington in Kentucky. The south 
end of Michigan lake ought to be laid down on the map 41® 
north. Prevailing currents of air (not every breath of air 
which moves over the surface) I have attempted to describe. 
It nu^ be well enough, however, to mention "kome other cur* 
rents which sometimes prevail for a few days. And here t 
win mention what our oldest settlers along the Ohio have ob- 
served, that is, that whenever in a dry time, there is a current 
of air proceeding down the river for three or four days in suc- 
cession, the current from the Gulf of Mexico is sure to drive it 
back with redoubled force, and after blowing a day or two, it 
is equally sure to bring rain with it. It is easy to assign a 
cause for it ; for meeting the trade winds in the Gulf, it is driven 
back with redoubled violence to the sources of the larger 
streams which empty themselves into the Gulf. 

When a thunder storm, proceeding in either a western or 
pastern direction, as the case mny he, happens to strike a large 
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waier-course running either north or south, and when aU? 

there happens to be a large branch emptying into the atream, 

within a few miles eithfir abore or belotv the point where the 

■^ storm approaches it, 1 have uniformly observed the stonn to 

cross the targe strc^im at the point where the large braDch 

unites with it, and nscend the branch. Where there are two 

large tributaries about eqai-distant from the point of appronch, 

the storm frequently divides and follows each of tbem. The 

reason why it shoultl be so, this is not the place to discuu ; 

>. ' but the Wisdom and Goodness which so ordered it, are too ap- 

; parent to erery rational mind to be overloobed. Il ma; be 

asked if the difference in latitude and eleTBtion between the 
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Ohio and lake regions of country, does not produces great dif- 
ference in the climates of those respective regions ? These 
cnuses certuinly produce some difference, but not all. It is 
my object to establish facts, rather than any favourite theory. 
The difference of latitude between the Ohio river at the moutfa 
of the Scioto, and lake Erie at the mouth of the Maume or 
Sandusky, is nearly three degrees, and the difference of eleva- 
tion above the sea is trifling, if any. From the mouth of the 
Scioto to Columbus, about 90 miles in a direct line, the water. 
where there is what is commonly called a ripple, runs briskly, 
and these ripples happen, perhaps, one to a mile ; bat they are 
in a lan^tone re^on, and the ftll of conrse is trifling. 

Let us suppose then, that the river Scioto deaceods one 
htindred feet fron the mouth of the Whetstone, which empties 
into that river at Colnmbus, to the Ohio, and that the VHiet- 
atone which runs through a limestone foimation, desceodi ano- 
ther hundred feet, which would make Upper Sandos^ two 
hundred feet higher than the Ohio river. From this hi^est 
ground between the Ohio and the lake, it ia a weU-known &ct, 
ihat the land descends towards the north much moiv in agivea 
distance, than it does towards the south, and the distance is not 
hair as far. The Maume and other streami putting into the 
li^e, are full of rapids. Admitting for arg;am«nt'8 sake, that 
(he Sandusky or Maume descend only 100 feet, then the sor- 
face of the lake is 100 feet higher than the Ohio river. WmIJ 
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three degrees of latitude, and 100 feet greater eleyatum pro- 
dace three weeks difference in the seasons ? Is there that dif- 
ference between Baltimore in Maryland, and Wilkesbarre in 
Pennsylvania? Is there that difference between New-Tork 
and Fort Edward on the Hadson ? It is believed that there is 
not one half that difference. 

I have referred bat little to thermometers, because they are 
kept in so many different situations by their owners, that I 
have known no less than 8 degrees of difference between se- 
veral of them kept in one town, within almost a stone's throw 
of each other, at one and the same moment of time. 

Every allowance being made for other causes, I am still of 
the opinion that the difference in the climates of the Ohio and 
lake regions of country, is to be attributed chiefly to the pre- 
valence of different currents ,of air. The southern current 
rarely, if ever, reaches the northern lakes, and the northern, 
until lately, never reached the Gulf of Mexico.' But as the 
country is cleared of its native forests, we may reasonably 
conclude this cold current of air will prevail more and more, 
until we shall have snow enough for sleighs, at least two months 
in every winter ; the summers will be shorter, the extremes of 
beat and cold will be greater than at present, and those clouds 
which formerly obscured the sun almost continually during the 
summer months, will be chased away, and with them the pale 
cheek, the sallow hue, the oppression at the breas^, and the 
di£Bculty of respiration, the headache, and the thousand ills 
which many of the first emigrants have experienced in our 
climate. We shall probably then have fewer diseases, and 
more acute ones. The storms will probably be fewer, more 
severe, and not continue as long as at present. There are still 
further views which might be taken of this subject, but they 
are left to abler pens and future observations. 

Thus I have endeavoured to give my opinion on a subject 
of some interest to the present, as well as future generations ; 
in doing which, I have not sought for flowers which might have 
been gathered by stepping out of my path, but the/nitt rather 
of my own observation and experience : I have not wandered 
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Oma^ tlw iwldi of iuM^atiM, inToking the poetic mine, 
hU tddretted ayteif chieflj 

"To him wlio man on soldan wi^, 
Omaxag hb SoT^lweled ttatne, 



Art. Xlll. On a lingiUar Disrt^tion of the Grottn4,ap- 
parentlff b^ Frost, m Letlen from Edward HitchcocK; 
A.M. Principal of Dttrfitld Readmit/. 

(With* PhU.) 
To tht Editor of tht .imerimn Journal of Science, 4-^. 

Sm, 

J, HAVE lately examined a singular disruption in the eu^. 
diacorereil a Tew days since in tlie Dorlhprly part of an esteo- 
■ire meadon in this town, about ten rods fratn Deerdeld rtver. 

The soil on the ipot is alluvial, consisting of a dry, rich, 
regetablc mould, witli a large intcnniitiire of sand ; and tbe 
field, elevnlcd 11 feel nbovc the lied ofliie nier, is annuaJlj 
mowed. A ralley encircles the ruptured spot on the eait, 
•oath, and west, only five feet lower, yet so manhy and soft, 
W to render draining neceBsary to make it passable ; asd ku- 
medistely back of tbii valley, on the toutb, rises a hill 100 feet 
high, at whose foot are several springs- North of the ruptnre, 
also, between it and the river, is a gradnal descent of three 
ieet : mdeed, the ground slopes from it on every side except 
the northwest. 

A fissure one inch wide and foui;teeD deep, forming an almost 
perfect ellipsis, whose diameters are 9 and &} rods, marks the 
exterior limit of the convulsion. Within tbli curve are seve- 
ral others nearly concentric to it, some fbrmJog a quarter, and 
some balfan eUipsii, and near the longer axis are others, running 
in various directions. On this transverse diameter, which lia 
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near the highest i>art <tf the swell above described, and in its 
longest direction, or parallel to the river, the greatest effect 
of the convulsion appears. The earth, to the depth it has 
frozen the past winter, 14 inches, is broken on a straif^t line 
above 6 rods, and the south edge of the fissure, having been 
forced up, overlaps the other, three feet. Where one edge 
does not thus overreach, the tables of earth, which at a small 
distance resemble masses of ice, are raised up so that their fr- 
ees form an isosceles trian^e, leaving a cavity beneath. About 
the extremities of the transverse axis, is also an overlapping of 
two feet, which continues neariy two rods on the curve each 
way from the axis, and in most places is double, overreaching 
internally and externally, exhibiting likewise, some irregula- 
rity where the compressing forces acted at right angles to each 
other. The edges of these elevated masses of earth, which 
are yet frozen, are quite smooth, and the angles but little frac- 
tured. I have dug into the earth about four feet undemeatl) 
the longer axis of the ellipsis, and thrust down a bar in other 
places, but cannot perceive that the soil has been moved below 
where it was frozen. It is, however, not the most fiivourable 
season for ascertaining this fact. 

Every appearance on the spot will justify this conclusion, 
that the frozen surface of the earth around, has pressed with 
great force /rom every directum to this elUpsis as a centre ; fbr» 
were every fissure in the elhpsis to be filled by replacing the 
earth, there must remain on its longer axis and'^t the extremi- 
ties of this, an overplus of surfiice two feet wide. 

The month of February last has been unusually cold. Its 
mean temperature in Deerfield, by Fahrenhmt's scales, is as 
follows. 

7h. A. N. 1^. p. M. lOh, p. M. 

6° 24« !!• 

The extremes were 26P below, and 49^ above zero. On 
the last day but one of the month, the cold suddenly relaxed ; 
and on the 1st and 2d of March, a heavy and warm rain suc- 
ceeded* This produced an uncommon rise in Deerfield river, 
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fte tboire fcicf i b e d ph^MMKBM oecoired, «id did aol needs 
liwa it fer 24 lumn. Iti ytitert depth tliere, w lif€ feci 
The «K»w fOM Mnly ODS feot deqp when the flood kqppeiied, 
•nd beii« a DOBcondaclor of heel, Ae teBpenAn« of te tor^ 

ftceof thegrooDd wamot probdUjnach chnged frmib 
in Fehroaiy, antfl die water one m contact with it It 
notheamiM to gire the rtate of the fl wfn w » ter on fte 

hM of Fehroaiy and hftpnaing of Ifafch* 
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On the third of March, about tmiiet, tome ladiweie aailin| 
near the spot where the disruption appears, and aaw the water 
in contiderable agitation, with much bahMing, and at ah ottJa* 
terrab it w« thrown np in several places to the hei|jht of 3 
or 4 feet They saw no rupture in the earth, although they 
came within two or three rods of the spot, and state the water 
to have been two feet deep. About one o'clock on the morn- 
ing of March 4th, Mr. Seth Sheldon and fiunily, liTing one mile 
south from this spot, and being awake, were alarmed by a loud 
report from the qorth, by which their house and fhmitnre were 
mdch shaken. They compared the sound, thon^ louder bj 
lar than they had ever heard from this cause, to that of a 
cracking in the earth by frost in severe weather. Some othen 
liviug rather nearer the spot, were awakened by the same re- 
port. That the rupture in the earth was made at that time ii 
probable, though not certain. 

It may be proper to state, that during the flood, no ice, ex- 
cept a few loose masses, was carried over, or near the spot 
where the disruption appears. This, therefore, could no( 
have produced it. 

Fig. 1. is a transverse section, taken with a theodolite, froa 
Deerfield river 28 rods south, crossing the longer aiis of tbt 
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disraptioii at right allies. The scale is 4 rodt to an inch, al- 
though in laying off the heights and lerels, the exact propor- 
tion was a little yaried, to render the irregularities of stnftce 
more distinct The letters of reference correspond to thos* 
on fig. 2, and need no explanation. 

Fig. 2. is a bird's-eye view of the disruption and the ad- 
joining region, very obligingly sketched by Mr. Derick Barnard 
of Troy, New-Tork. The surrounding country is iomewhat 
contracted to bring more of it into view. 

These are all the fiicts I am able at present to cdlect con- 
cerning this phenomenon. I hare been particular as to the 
temperature of the air, and the situation of the adjacent coun- 
try, from an idea that frost was a principal agent in producing 
it ; and that, therefore, these circumstances would be impor- 
tant in fixing a theory. 1 will not, howerer, hazard any hy- 
pothesis on the subject ; but if you deem the fact of sufficient 
importance, your opinion. Sir, is respectfully solicited. 

Tour humble Servant, 

EDWARD HITCHCOCK. 
Deeijkld, Mass. March ZSth^ 1818. 

DeerfUld^ June 3 J, 1818. 
Sir, 

SINCE I sent you a description of a singular disruption in 
the earth in this town, anotbf^r has been observed in the same 
meadows, about one mile from the former. This is less than 
the one of which I sent you an account, but its situation is al- 
most exactly similar ; it being on a small elevation, on the sides 
of which, at a few rods distant, is low wet ground. Indeed, 
the general description which 1 sent you will answer for this 
•mailer disruption. The diameters of this last, are only 7 and 
8 paces, and the curve is not perfect. There appears. to have 
been an expansion of the earth's surface around both these 
■pots, or disruptions, by which it was forced to give way at the 
point where there was the least resistance, which, of course, 
would be on the highest ground. The more I observe of this 
phenomenon, the more I am inclined to impute it to the i^n- 
ey of frost 

Vol. L...No. 3. 23 
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It ma; be proper to obsetre, that in neither of theae dif ntp- 
tioDS hai the general nuis of the hills sunk in the IchL Had 
thii been the cose, it might perhaps have accounted for them. 
It is also certain, that the soil below where it was frozen the 
put winter, has Dot been mored. I mentioned this fiutuim; 
first coDunuiiicalion, though with some suggested doabt. 

KEHARKS. 

Ad opinion having been requested by Hr. Hitcbcock on the 
■bore facts, it may be obaerred, that there appears in the state- 
ment sufficient OTidence that the phenomenoo (as the author 
has suggested) is attributable t« frost 

It xt n iliri, c^iablished equally by common experience aol 
by numerous ex |>enmeDts, that water, in freezing, expands. 
It is ^cnemlly estimated that 8 cubic inches of water, become 
9 by the act of cungealing. The expansion is attributed, with 
suflicieat eviilence, to a crystalline arrangement arising frqm * 
kind of pohriiy in the particles of water exerted when they an 
iieiir congealing, by which they attract one another in certaii 
points, and not in others. Dr. Black, with his osoal felicitj, 
bns illustrated this tendency, by supposing a great number <' 
suiall magncti/.ed needles, thrust through corks, so that thej 
tvill Hoat panilkl to the surface of water, lo be thrown pa^ 
miscuously into a vessel of that fluid. They will not remaia 
in the situation in which they are throwo in, but, in conse- 
quence of their polarity, attractions and repulsions will be 
immediately exerted; they will rush together, with a force 
equal to the overcoming of a certain resistance ; they wiU ar- 
range themselves in pairs and groups, and finally, in a connect* 
ed assenibbge. 

The particles of water attract each other with a prodigioD) 
force, when resistance is opposed ; for it is well known that 
domestic utensils, trees, rocks, and eren cannon, and bomb- 
shells, are burst with explosion, when water confined withio 
them is frozen. 

There is force enough then exerted by the expansion of 
freezing water, to produce all the mechanical violence, whose 
efTecta were so striking in the instance at Deerfield. 

Id the common cracking of the ground by frost, so exten- 
strely observed in cold climates, the eflTect appears to result in 



Deerfield Disruptum* S91 

the followJDg manner. The water contained in the ground, 

(that is, in that part which is within the reach of a freezing 

temperature) by congealing, expands and demands more space ; 

a mo?ement must necessarily take place in the direction where 

there is the least resistance ; this will evidently be upward, 

because the atmosphere, the only counteracting power in this 

direction, cannot resist the expansion of the freezing water as 

much as it is resisted by the earth below the freezing stratum. 

Consequently, the freezing earth is forced upward, but being 

of unequal strength in different places, it cracks at the weakest 

spot ; and the earth, for some distance on the sides of the fissure, 

is thrown into the position of two planes gently inclined, their 

relative position resembling that of a very flat roof, and the 

more they are lifted by frost, the more they will decline from 

one another, and the wider will be the 6s8ure. 

But why, in the instance which Mr. Hitchcock has related, 
did they overlap ? The explanation appears to result froni the 
circumstances of the case, as far as they can be understood 
without ocular inspection of the ground. 

The elevated spot which cracked in so remarkable a mannery 
being nearly surrounded by a belt of low wet ground, the con* 
gelation of the water in this ground by the intense cold, would 
of course produce a very great expansive effort towards the 
elerated ground. This, not only on account of its elevation, 
bat from its containing less water, would not be able to exert 
an equal counteracting effort. The surface of the ground, 
therefore, (without at all disturbing the unfrozen earth below,) 
was, by the expansiv>e effort of the freezing water, pushed ahmg 
towards the elevated spot. This spot being possessed of a 
certain power of resistance derived from its gravity, and from 
the freezing of the water in it, would not immediately give 
way ; but the whole surface, it is probable, gradually rose for 
some time, while the expansion was going on and increasing. 
A cavity would thus be produced between that superficial 
layer of frozen ground which was rising, and the unfrozen 
ground below. This cavity would of course be filled with air 
derired from the atmosphere, and from the porousness of the 
groood below. When the place came to be overflowed, water 
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would immediately rush in through any fissure, and this hy- 
draulic and hydrostatic effort would force the air out at any 
orifice, and thus blow the water up with it. This was proba- 
bly the cause of the agitation of the water, and of the bubbling 
of air, and of the throwing up of the water at interyals, ob- 
senred by the boys on the 3d of March. 

The effect of the water covering the j;round, would be to 
weaken its cohesion derived from frost, and as there were pro- 
bably hundreds of tons of pressure, the vaulted ground, when 
sufficiently weakened, gave way with a loud explosion and a 
violent concussion, as heard by Mr. Sheldon's iamiJy, a few 
hours after the facts observed by the boys. The parts of the 
arch now fallen in, (so to speak) necessarily either overlap- 
ped, or rose in ridges, piece being pressed agiitast piece, as de- 
scribed and figured by Mr. Hitchcock. 

We are indebted to this gentleman for his delineation of tluf 
singular case. 

The freezing of water, and its attendant expansion, are pro- 
ductive of multipUed and very diversified phenomena upon our 
globe, whether we contemplate them in the delicate spicnis of 
hoarfrost, the six-rayed stars of snow, or in the stupendous 
glaciers of the Alps, and the awful icebergs of Greenland. 



Cambridge y January 25, 1819. 
Professor Silliman. 

Dear 5ir, 

IF the following observations are worthy of a place in yonr 
valuable Journal, please to insert them, and oblige yours, with 
real esteem, j. f. Dawa. 

Art. XIV. On a New Form of the Electrical Battery, btf 
J. F. Dana, M. D. Chemical Assistant in Harvard Um- 
versity, and Lecturer on Chemistry and Pharmacy in 
Dartmouth College. 

X HE Electrical Battery in its common form is an unmam^- 
able and inconvenient apparatus. When the coated surfittc i? 



Dana en Electrical Battertf. SOS 

comparatively tmall, the instrument occupies a large apace, 
and it cannot be readilj removed from place to place without 
much trouble and risk ; the apparatus is, moreover, very e:^- 
pensive, and when one of the jars is broken, another of the 
same dimensions cannot readily be found to supply its place. 

It occurred to me, that a Battery might be constructed of 
plates of glass and sheets of tinfoil, in which the same extent 
of coated surface should occupy a much smaller space, and 
coi^equently that the apparatus would be more convenient 
and more portable. I selected several panes of glass, the 
surfaces of which coincided closely with each other, and then 
arranged them with sheets of tinfoil in this order, viz. pane 
of glass, sheet of tinfoil, then another pane of c^ass, then a 
second sheet of tinfoil, and so op ; t^e sheets of foil being 
smaller than the plates of c^ass by two inches all around ; the 
glass being 10 by 12, and the foil 6 by 8. This apparatus 
contained six plates of tinfoil, and the lowest plate being num- 
bered (me, was connected with the ground, and by slips of tin- 
foil passing over the edges, with the ^ird plate, and this, in 
like manner widi the Jifih. The fecond plate was connected 
with the fourth^ and this with the nxthy which communicated 
with the conductor of the machine ; in this manner each plate 
positively electrified will be opposed by one negatively electri- 
fied, and vice versa ; the 6th, 4th, and 2d plates positive, and 
the 6th, 3d, and 1st, negative. Into this apparatus I could in«> 
troduce a powerful charge, but not possessing a battery of the 
common form, could not make comparative experiments. The 
annexed figures will explain the construction of this apparatus. 

(See Plate.) 

Fig. 1. a 1, a S, Ac. the tinfoil. Fig. 2. a, the intermediate slipe pMi- 

bbb, plates of glan. ing ortr the edges of the 

tf, the intermediate slips coo- glass and coonectiBg philat, 

necting the plates 6, 4, 1,3, and 5. 

and 2. h, the slip which connects the 

li^ the slipa connecting 5, 3, 1 , upper sheet of foil with (he 46, 

and the groimd. Ac. 

In a battery of the ordinary ibrm, it is evident that a much 
less sur&ce is coated than in one of the above construction ; 
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in a battery of the common form, two feet long, one foot wide, 
and ten inches high, and containing 18 coated jars, there wiJI 
be no more than 3500 square inches of coated sorfiice, while 
in a battery of the same dimensions on the proposed coutmc- 
tion, there will be no less than 8000 square inches covered 
with tinfoil, allowing the sheet of glass and of foil to be j^ inch 
thick. 

When plate glass is employed for making this battery, the 
ring o( glass exterior to the tinfoil may be covered with var* 
nifh, and then the next plate laid oyer it ; the tinfoil wiU then 
be shut out for ever from the access of moisture, and the insu- 
lation will remain perfect. This form of the Electrical Battery 
it very portable, may be packed in a case with ikt machine, 
and indeed a powerful battery occupies no greater space than 
a quarto volume. It is cheap and easily constructed. 



Art. XV. Chemical Examination of the Berries of the 
Myrica Cerifera, or Wax Myrtle^ by J. F. Dana, M. D. 

Chemical Assistant in Harvard University^ and Lecturer 
on Chemistry and Pharmacy in Dartmouth College. 

(Commuuicated for this Journal. ) 

A HE myrtle wax of commerce has been examined by Dr. 
Bostock anil by M. Cadet ; the entire berry not having been 
made the subject of analysis, I have been induced to examine 
it, with n view to ascertain the proportion of wax. 

I, Fifty grains of the most perfect berries were digested in 
repeated portions of warm alcohol, until the fluid appeared to 
exert no further action. The fii-st portions of alcohol were 
tinged of a green colour, but the last portions remained co- 
lourless. 

II, The alcoholic solutions were poured into a smaU retort 
of known weight ; the alcohol was carefully distilled off, and 
the residuum dried ; deducting the weight of the retort, there 
remained 18.5 grs. for the weight of the matter dissolved by 
the alcohol. 
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III. The substances which had been dissolved by the alco- 
hol consisted of two portions, viz. the waz» which was of an 
apple-green colour, and a reddish brown substance ; this sub- 
stance was supposed to be resinous, and the contents of the 
retort were therefore digested in acetic acid ; the acid soon 
became of a reddish brown colour, and dissolved nearly the 
whole of the matter in the retort, leaving the wax. The acid so- 
lution, together with a small portion of insoluble reddish mat- 
ter, were carefully separated from the wax. The wax being 
dried and melted, weighed 16 grains. 

IV. The acetic icid solution was evaporated to dryness, 
and a dark brown matter was obtained ; it was almost totally 
soluble in warm alcohol, from which it was precipitated by 
water ; it was supposed therefore to consist chiefly of resin, 
with a small portion of extractive matter, and may be called 
resino-extractive ; it weighed 2.5 grains. 

V. The matter insoluble in alcohol consisted of two parts, 
viz. the kernels and a fine-grained black powder, having very 
much the appearance of fine gunpowder ; " the powder was 
carefully separated from the kernels by a wire sieve, and 
weighed 7.5 grains. The kernels were found to weigh 23.75 
grains. 

From this analysis it appears that the entire berries con- 
sist of 

Wax 32.00 

Resino-extractive . . . 5.00 

Black powder .... 15.00 

Kernels 47.00 

99.50 
Loss 50 



100.00 



The chemical properties of the wax and of the black pow- 
der may be made the subject of another communication. 
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Earthy phoiphate of iron has rececU j beeo found at H(^ 
kinton, Mass. It ewts there in lavg^ quantities, ai^d if ein- 
ployed as a pi^ent. The g^njUenuui on whose grooiMb it 
was found seot me several pounds of it. 

J. F. D. 



Art. XVI. AnaJyais of Wacke, by Dr. J. W. Wbbstsr, 

of Boston* 

VFNE hundred parts exposed to a red l^eat in a platina cruci- 
ble lost 18.6, acquired an umber brown colour, ^d a degree 
of hardness sufficient to scratch glass. 

One hundred parts reduced to fine powder were Biixed with 
four times the weight of soda^ and exposed to heat, graduallj 
increased for Uiree quarters of an hour ; at the expir^on of 
which time, the wbple had acquired a pasty conaiatence. The 
crucible was now remoyed from the fire, its outer 8or6ce 
carefully wiped. Muriatic acid was poured on till all efferres- 
cence ceased. The solution obtained was evaporated to dry- 
ness, gradually assuming an orange red colour. Water w^ 
now poured upon the mass, afler which it was filtered, and the 
powder remaining carefully dried ; afler ignition, and while 
warm, it weighed 28 parts. This powder was insoluble in 
muriatic acid, and of a white colour. 

To the filtered solution, reduced by evaporation, carbonate 
of potash was added, the precipitate was collected on a filter, 
washed and dried ; it weighed 23. parts. This powder was 
redissolved in sulphuric acid, sulphate of potash added, and 
crystals of alum finally obtained ; hence this powder was 
alumine. To the liquor from which the silex and alumioe 
had thus been separated, acetic acid was added ; the whole 
evaporated to dryness ; the excess of acid being removed, a 
small quantity of water was poured on, and after strong igni* 
tion, the precipitate weighed 4.5. 

Into a very small tubulated retort I introduced a portion 
from the same mass, whence the piece submitted to analysis 



W9S broken, and obtained over m^rcviy tbe cariN>iM(C add in 
the nsual ip^nner. This was equal to 9»W \ by d^acuLing tbia 
from 18.5 the loss during e^iposure to red biNtfi we sbaU haye 
1.6. 18, the proportion of ir<|ter. The o;p4| of iron wan sepn<* 
rated from the solutions afler the addition of acetic t^fsii, bj 
ammonia, and weighed 26 parts. 



Silez . . . 
Alumine . • 
Lime . . . 
Carbonic acid 
Water . . , 
Oxide of iron 



28. 

23. 
4.5 
2.32 

16.18 

26. 

100 
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A]^7. XVII. On the Comparative Quaniih/ ef MUriiious 
Matter which mf^ be qbtt^inedfrom an Acre of Land when 
cuUivaUd joiih potatoes or fVhfiatj by Dr. ^u lrs»j PrO' 
fessqr <jfJ4ateri($ Medica and BoUif^f in Ygie College. 

Xn a good ses^n an acre of s^iildMe land we)l i^^fivated 
will produce 400 busbels of potaloei* In Wpodbridg?* fl tnwn 
a4Joining New'Haven, a crop of 60Q bipdhela of pptfitpea \m 
been obtained from a sin^^ acre. A buahel of poUtoes 
weighs 56 pounds. Multiply 400, the number of bushels, by 
66, the weight of a single bushel, gires 22400, the number of 
pounds of potatoes produced upon one acre. 

Thirty bushels of wheat are considered a good crop as the 
product of one acre of land. About \ of whea^ may be con- 
sidered as nutritious matter. 

According to the experiments of Dr. Pearson and Einhoff, 
about one-third of the potato is nutritious matter. From the 
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analysis of Einhoff, 7680 parts of potatoes afforded 1153 parti 
of 8tarchr*-fibroQS matter analogous to starch 540 parts — albu- 
men 107 parts — ^mucilage 312 parts. The sum of these pro- 
ducts amounts to about one-third of the potatoes subject to the 
experiment. 

Sir Humphry Davy observes, that one-fourth of the weight 
of potatoes at least may be considered nutritious matter. 

One-fourth of 22400, the product of an acre of ground, cul- 
tivated with potatoes, is 6600. The whole weight of a crop 
of wheat calculated at 30 bushels to the acre^ and at 60 pounds 
to the bushel, gives 1800. Deducting one-sixth from the wheat 
as matter not nutritious, and the weight is reduced to 1500. 

The nutritious matter of the crop of potatoes to that of 
wheat is as 5600 to 1500, or as 56 to 15. 

The starch might be obtained by a very simple machine, 
recoDunended by Parmentier ; and in seasons when potatoes 
are abundant, the potatoes might be converted to starch, and 
the starch preserved for any length of time, and used as a 
substitute for wheaten flour. 

The machine alluded to is a cylinder of wood about three 
feet long and six inches in diameter, covered with sheet tin, 
punched outward so as to form a coarse grater, and turned by 
a crank. This cylinder is placed in a box of boards whose 
sides slope a little inward upon the principle of a hopper, and 
a tub of water is placed beneath. The potatoes are thrown 
into this box, and as the crank is turned they are crushed, and 
the starch or fecula subsides to the bottom of the water. It 
is well known, that potatoes are largely used in En^and 
mixed with flour to form a very good bread ; the simrch of the 
potato would of course answer much better. 
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MISCELLANEOUS. 



Art. XVIII. Biographical Notice of the late Archibald 
Bruce, M. D. Professor of Materia Medica and Mint' 
ralogy in the Medical Institution of the State of New" 
Yorkj and Queen'* s College^ New- Jersey ; and Member of 
various Learned Societies in America and Elurope. With 
a Portrait. 

> ^Commtinicated.) 

JDoCTOR Archibald Bruce, (the subject of this Memoir) 
was a native of the city d'New^Yoric, in North America. He 
was bom in the month of February, in the year serenteen 
hundred and seventy-seven. His father was, at that time, at 
the head of the medical department of the British army, (then 
stationed at New- York) to which he had b^en attached from 
his youth, having been many years previously resident at New- 
York, as surgeon to the artillery department ;' where he was 
married, in or about the year ^s^venteen hundred and sixty- 
seven, to Judith, a daughter'Of- Nicholas' Bayard, formerly of 
the same city, at that time the "wfdow* of Jeremiah Van Rens- 
selaer of Greenbush ;^y'wh6m'heha!d another son, (who died 
an officer in the British army' in -Ireland) and a daughter, who 
died while a child. : : : -. 

William Bruce, (the father above-mentioned,) and his bro- 
ther Archibald, together with aliist^r, jnieiNe-iiatyves of the town 
of Dumfries in Scotland, where their father was many years 
resident as the parochial clergyman ; and so continued until 
his decease, much respected. 

Both sons applied themselves to the science of medicine and 
surgery. William, as above stated, became a physician in the 
British army, and died, in that station, of the yellow fever, in 
the island of Barbadoes. And Archibald received a commis- 
sion of surgeon in the British navy, in Which he continued until 
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disqaalified bjold age, whoi lie retired from bastiiesSy and died 
a few jean since in Londoo. For Biany years he acted as sur- 
feon to the sereral ships commanded by Sir Peter Purker, 
captain, and afterward admiraL 

Doctor William Brace, before his final separation from his 
fimily, on the occasion of his being ordered to the West-India 
station, had always declared that his son Archibald should ne- 
Ter be educated for the medical profession ; and finaDy enjoined 
•och instruction upon his wife and friends, to whom the charge 
of tiie boy was committed. Afler his decease, the same in- 
junction was repeated by the uncle, then in Eorape, who was 
erer arerse to his nephew's making choice of this profession : 
much pains were therefore early exerted to dirext him from 
such inclination. 

The momentous state of political affairs, induced his motilier 
to send him to Halifax, under the care of William Almon, M.D. 
a particular friend of her husband, with whom, howoTer, re- 
maining but a short time, he returned to New- York ; and was 
placed at a boarding-school at Flatbush, Long Island, mider the 
direction of Peter Wilson, LL.D. who was in high standing 
as a teacher of the languages. 

Id 1791, he was admitted a student of the arts in Cohimbia 
college. Nicholas Romayne, M.D. was at this time among the 
physicians of highest consideration in New-York, and was en- 
gaged in delivering lectures on different subjects of medical 
science in Columbia College. Having pursued the early part 
of his medical studies with Dr. William Bruce, he felt a gene- 
rous gratitude for the instruction and attention which he had 
received from him, and endeavoured to requite them by ad- 
vising with his son, and promoting his views, as far as lay in his 
power. Here commenced a friendship which increased with 
advancing years, and terminated but with life. At this period, 
young Bruce began to evince a desire to oppose the inclination 
of his father and friends by studying medicine ; this study, with- 
out their knowledge, and while a student of the arts in the 
senior class, he commenced by attending Dr. Romayne^s lec- 
tures. Such was the strong bent of his mind towards the study 
of medicine, and its collateral physical pursuits, that the per- 
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saasioQ and remonstrances of his friends proved alike ineffec- 
tnal, and he soon gare free scope to the prerailing inclination. 

The collection and examination of minerals, a pursuit not 
then at all attended to in this country, was his particular relief 
from other studies ; for even during his recreation, he was ever 
on the look-out for something new or instructing in mineralogy. 

Dr. Romayne being about visiting Europe, young Bruce pur- 
sued his studies with Samuel Bard, M.D. ; and having attended 
the usual courses in Columbia College, he left the United 
States for Europe in 1798, and in 1800 he obtained the degree 
of doctor in medicine from the University of Edinburgh, after 
defending a Thesis, De Variola Vaccina. 

Having now finished his medical studies, he was prepared to 
visit the continent of Europe with peculiar advantage ; for hit 
continued attachment to mineralogy, a liberal distribution of 
American specimens then comparatively new in Europe, and 
his social habits and dispositions, which were very conciliating, 
secured him the best introductions from Edinburgh, and laid 
the foundation of permanent friendships. 

During a tour of two years, he visited France, Switzerland, 
and Italy ; and collected a mineralogical cabinet of great value 
and extent. After his return to England, he married in Lon- 
don, and came out to New- York in the autumn of 1803, to en- 
ter on the active duties of a practitioner of medicine. 

Previous to the year 1805,- the practice of physic in the state 
of New- York was regulated by no public authority, and of 
course was not in the happiest condition to promote the re- 
spectability and usefulness of the profession. To remove, as 
far as possible, the existing inconveniences. Dr. Bruce became 
an active agent, and in conjunction with Dr. Romayne and 
other medical gentlemen of New- York, succeeded in establish- 
ing the state and county medical societies, under the sanction 
of the state legislature. This act "may be considered among 
the first efforts made in this country to reduce medicine to a 
regular science, by investing the privileges of medical men in 
the body of the members of the profession.*' 

In the organization of the College of Physicians and Sur- 
geons of the state of New- York, Dr. Bruce and Dr. Romayne 
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were emiiienlly active, and by tlieir united eiertioa and pent- i 
veranrc. (opposed by muck professional liilcnt) they obl^aed 
■ cbarlcr from the regent*. In this Dew iDSlitution, as profes- 
■or of the materia medica, and of his ftivourite pursuit, mine- 
ralogy, he exhibited the fmita of arduous study, with a di|pity 
af character, and urkinity of manner, which rommunded ibe 
respect of the profession, and the regard of the studenle. 

The ruling passion in Dr. Bmce's mind, wag a love of natn- 
ral science, and especially of mineralogy. Towards Ihestndyof 
ibis science, he produced in his own country a strong impulse, 
and he gave it no small degree of eclat. His cabinet, composed 
of very select and well characterised specimens ; purdwsed 
b; himself, or collected in hia own pedestrian and other toun' 
in Europe, or, in maoy instances, presented to him by dis- 
tinguished mineralogists abroad ; aad both in its extent, and 
in relation to the then state of this country, rery TaJuablct 
Boon became an object of much attention. That of the lale 
B. D. Perkins, which, at about the same time, had been formed 
bj Mr. Perkins in Europe, and imported by him into this conn- 
tiy, was also placed in New- York, and both cabinets (for both 
were freely shown to the curious, by their liberal and courte- 
ous proprietors) contributed more than any causes had ever 
done before, to excite in the pubhc mind an active interest ia 
the science of mineralogy.* 

Dr. Bruce, while abroad, bad been personally and intimately 
con?er$ant with the Hon. Mr. GreTille, of Paddingtoo Greeo, 
near London, a descendant of the noble house of Warwick, the 
possessor of one of the finest private cabinets in Europe, and 
nxenlous cultivator of mineralogy. Count Boumon, one of 
those loyal French exiles, who found a home in England, da- 
ring the storm of the French revolution, was almost domesti- 
cated at Mr. Grevillc's, and was hardly second to any man in 
mineralogical, and particularly in cryslall<^raphical knowledge. 

L^ bcciiiK,>Dleo;,(pudr bjibclibnmlincilia 

ue.) Ihf piopcKit of V«le College u>d ii ac* 

belictcd tbil few cabutU of cq«l 

cooiiinpii more inilniclivE »oJ beioiifol fprcimeo*. •riihlesiftMii 

>r,iapcr4ucuL Tbe CBbinel of Dr. Bran hu, *in« ha dMlk bg« 

r ■ pDtlciiiui in Ncw-V->ik, Cm SOOO Mian. EJiltr. 



Biographical Notice of Dr. Bruce. 30S 

His connexions with men of science on the continent, were of 
the first order, and to be familiar at Mr. Greville's, and with 
Count Bournon, was to have access to every thing connected 
with science in England and France. Dr. Bruce was also at 
home at Sir Joseph Banks's, the common resort of learned and 
illustrious men. Thus he enjoyed ev'ery advantage in England, 
and when he went to the continent, the abundant means of in- 
troduction which he possessed, brought him into contact with 
the distinguished men of Paris, and of other cities which he 
visited. The learned and estimable Abb6 Hauy was among 
his personal friends and correspondents ; and many others 
might be mentioned in the same character, whose names arc 
among the first in the ranks of science, in various countries of 
Europe. 

Returned to his own country, afler being so long familiar 
with the fine collections in natural history, and especially in 
mineralogy, in various countries in Europe, Dr. Bruce mani- 
fested a strong desire to aid in bringing to light the neglected 
mineral treasures of the United States. He soon became a fo* 
cus of information 014 these subjects. Specimens were sent to 
him from many and distant parts of tlie country, both as dona- 
tions and for his opinion respecting their nature. In relation 
to mineralogy he conversed, he corresponded extensively, both 
with Europe and America ; he performed mineralogical tours ; 
he kindly sought out and encouraged the young mineralogists 
of his own country, and oAen e^ipressed a wish to see a journal 
of American mineralogy upon the. plan of that of the School of 
Mines at Paris. This object, it is well known, he accomplished, 
and in 1810, published the first number, of this work. Owing 
to extraneous causes, it was never carried beyond one volume ; 
but it demonstrated the possibility of sustaining such a work in 
the United States, and will always be mentioned in the history 
of American science, as the earliest original purely scientific 
journal of America. 

Dr. Bruce had, in a high degree, the feelings of a man of sci- 
ence. He was ever forward to promote its interests, and both 
at home and abroad, was considered as one of its most distin- 
guished American friendi. 
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Many atrongera of dislioction came mtrodaced to him, uJ 
his urbanity and hospitality rarely left him without guests at 
his board. During the latter part of his life, he seenu to hare 
been less interested in science. His joaroal had been fo Ion; 
suspeniled, th»t it iras considered as rirtuaHy relinquiefaed ; hit 
health was undermined by repeated attacks of illness, and ici- 
ence and society had to lament his Eudden departure, when he 
had scarcely attained the meridian of life. 

He died in his native place on the 22d of February, 1818, 
of an apoplexy, in the 41st year of his age. 



INTELLIGENCE. 



Art. XIX. 1. Dr. J. W.Webster's Ltctarta. 

Ur. J. W. Webster, some months «ince, commenced a 
course of Lectures in the town of Boston, on Geology and 
Mineralogy. Having (inished his first course, he is now oc- 
cupied with a second on the same subjects, nnd ive underftand 
receives the patronage of some of the most respectable citi- 
zens of Boston and its vicinity. He makes Geology the gronnd- 
work of his plan, and fills up by describing the met;;ls anJ 
ijiincrals met widj in each class of rocks, after the rock hat 
been noticed. A pretty full account is given of the coal fiw- 
mations, (several of which Dr. W. has riaited) and of &t 
modes of searching and boring. A view la given of the br* 
mations of Paris and the lale of Wight, with specimens from 
those districts. 

In the volcanic part, a description (from personal obsem- 
tion) is given of St. Michael's. The structure of veins ; the 
fonning and destroying effects of water ; the physiognomy of 
the dry land and submarine ; the origin of islands and conl 
reefs, and a vievr of the principal mountain ranges throngboirt 
the world conclude the course. 
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«. Dr. Webster's Cabinet. 

Dr. Webster, having spent two or three years in Earope» 
in professional studies, during which time he devoted much 
attention to mineralogy and geology, with the ample aids 
afforded by the cabinets and distinguished teachers in Scotland, 
France, and England, has recently returned to his own coun- 
try, and has brought with him a very select and considerably 
extensive cabinet of minerals, with which, and with American 
specimens, he illustrates his lectures. We understand that 
the collection contains some thousand specimens, and is good 
in the English and Scotch minerals ; also in the Siberian cop«- 
pers ; it contains a suite of three hundred geological specimens 
from Freyberg, from granite to gravel. The geological part 
is extensive, and was increased by namerous pedestrian tours 
in England and Scotland; most of the geological specimeqs 
have been examined, in company with Professor Jamesoo* 
The volcanic part is good, from the extensive opportunities 
which Dr. Webster enjoyed in the Azores, in which, on his 
return to this country, he spent some time, and found much to 
interest him. His observations will soon be given to the pub- 
lic, in a work entitled Remarks on the Axares or Western Islands. 

It is well known that they are volcanic, and of course afford 
the usual volcanic substances. The most interesting part is 
that occupied by the boiling fountains, in many respects similar 
to file Geysers of Iceland, excepting that the water is not 
Injected to any considerable height ; but the incrustations, the 
sister, and sulphur, are every way equal to any specimens 
which Dr. Webster saw .in Sir G. Mackenzie's collection. 

We are much ' gratified in noticing both what Dr. Webster 
hat 4oBe apd is still doing. We are persuaded that he will 
dp nmch towards promoting tiie cultivation of American mine- 
mlogy and geology, and especially in the enlightened commu- 
nity Ui which he resides. 

We cordially wish him success, and trust that it will be en- 
sored )>y the patronage of the citizens of Boston. 

Vqu I. ...No. 3. 84 
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3. Supposed idemtikf of Copal and Amber. 

A correspoodent, whose paper is withheld firom pnUicatioB 
till some additional experiments can he made, conceiTes that 
•opal and amber are originadlj the same substaocey and the 
prodact of the same tree. 

4. The Necbohite. — {A mppoMtd fum mijieroi.) 

Extract of a Utter from Dr. H. H. Ha:ffden of BolOmore^ to the 

Editor^ dated Jamuary 5, 1819. 

" It (the necronite) ocean in a primitire marble, or lime- 
stone, which is obtained 21 miles from Baltimore, and a smaD 
distance from the York and Lancaster road. It was first no- 
ticed by myself at Washin^on's monument, in which this mar- 
ble is principally employed. 

« It occurs, for the most part, in isolated masses in the 
blocks, or slabs, both in an amorphous and crystallized state. 
It is most commonly associated with a beautiful brown mica, 
of the colour of titanium ; small but regular crystals of sd- 
phuret of iron, tremolite, and small prismatic crystab of tita- 
nium, which are rare. The form of the crystals is a rhom- 
boid, approximating very much to that of the febpar, and 
which has inclined some to consider it as such. Also, the hex- 
aedral prism, resembling that of the beryl. This form is rare, 
and has not, as yet, I believe, been found complete. Its colour 
is a bluish white, and clear white. Its structure much resem- 
bles felspar, being lamellar; sometimes opaque, semi-trans- 
parent and transparent, at least in moderately thin pieces. It 
scratches glass, carbonat of lime, and even felspar, in a slight 
degree. In all our efforts, it has been found infusible, per se, 
or with borate of soda, and even from all the force of heat 
that could be excited in a smith's furnace, it came out on- 
changed in any degree. The acids seem to hare no sensible 
effect upon it, either cold or hot. This is all that 1 can saij 
of it at present, except that it possesses a most horrid smell.* 

* On account of its peculiar cadaverous odour Dr. Hajrdea piopooes to call tkii 
mineral (should it prove to be a new one) Necrooite, from Ike Greek Nf»«o(. 
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I hare since found in a marble of the same kind, but from a dif- 
ferent quarry, and a few miles distant from the first, a quartz 
almost as fetid as the necronite, and likewise associated with 
small prisms of titanium. 

** These substances carry with them a degree of interest 
in another point of view. They seem to invalidate the 
opinion that the fetid smell of secondary Umestone, slate, &c. 
is derived from the decomposition of animal matter. As their 
gangue is decidedly a rock of primitive formation." 

Another new mineral observed by Dr. Hayden. 

" Exclusive of the interest which the necronite has excited 
with me and several others, I have besides stumbled upon 
another substance, if possible still more interesting. I dis- 
covered it in an imperfect state, about 4 years since, but not 
until recently have I been able to find it perfect, in beautiful 
garnet coloured cubic crystals | of an inch square or neaj'ly. 
These crystals are very liable or subject to decomposition, in 
which state they present a perfect but spongy cube. Although 
they resemble the cubic zeolite, yet they have nothing of its 
character with them besides." 

Remarks 

Dr. Hayden without doubt alludes to the chabasie of the 
Abb^ Haiiy, formerly but inaccurately called^ the cubic zeolite ; 
for it is really a rhomboid very nearly approaching a cube — 
its angles being 93* 48', and 86o li. 

'5. * Preservation of Dead Bodies. 

From Thenard^s Chemistry ^ vol. iii. Paris ed, p. 713. 

The author declines describing the methods of embalming 
c^munonly employed, and proceeds to describe the mode which 
sras^ the first time employed by Dr. Chaussier. 

** This process consists in placing the dead body thorou^y 
emptied and washed, in water kept constantly saturated with 
corrosive sublimate. This salt gradually combines with the 
flesh, gives it firmness, renders it imputrescible, and incapable 
•f being attacked by insects and worms. 



sot Sdeni^ httlKgente. 



«< I hsre teen, (adds the antiior) a head that prepared, 
whkh had heen exposed alternately to the san and rain dving 
several years, without haying suffered the slightest change. 
It was Tery little deformed, and easily recognized, altboagh 
the flesh had become as hard as wood." 

6. Matches kihdlihg without fire. 

{From Thenard*$ Chemistry^ VoU ii. p. 525.) 

This match is prepared by mingling two parts of the oxy- 
muriate of potash and one of salphor, which by means of a 
httle gum is attached to a common sulphur match. This match 
on being dipped into, or rather slightly wet with, strong sul- 
phuric acid, (oil of Tithol) immediately catches fire. 

The author has not added the caution that the sulphur and 
salt should be pulverized separately ; if rubbed together in a 
mortar, they will explode with some danger to the operator, 
provided the quantity be over a few grains. 

Matches made upon this principle, have been for sometime 
made and sold in this country. They are sometimes put up 
in little japanned cases with a small phial, from which when in- 
verted with the mouth open, nothing will drop, and yet the 
match kindles on being thrust in quite to the bottom. The 
truth is, these bottles contain a little amianthus moistened with 
sulphuric acid, which thus kindles the match, but as the acid 
soon weakens by attracting water from the air, it is better to 
use a phial of the acid in the liquid state. A few drops answer 
the purpose, and when this is weakened, it is easily renewed. 

7. Cleavcland^s Mineralogy, 

Qur opinion of this work was fully expressed in the review 
of it in our first number. In the Edinbui^gh Review for Sep- 
tember, 1818, this work is again reviewed, and in a manner 
which must gratify every friend to American science. It wiU 
be necessary to cite only a single sentence. After commend- 
ing the condensed and honest manner in which the work is print- 
ed, (for they say, that the same matter which here fills one vo- 
lume would in England have been spread over three,) the re- 
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viewer adds, ** We should be glad to see it reprinted exactly 
upon the plan of the original ; and we have no dqubt that it 
would be found the most useful work on mineralogy in our Ian-' 
guage.^^ More need not be — more scarcely could be said. 

8. A new Alkali. 

A new alkali has recently been discovered in Sweden, by 
M. Arfwedson. It is found in the petalite, a mineral from 
Utoen, in Sweden, in a proportion not over 5 pr. ct. ; also in 
the triphane or spodumene, in the proportion of 8 per cent, 
and in what is called crystallized lepidolite, in the proportion 
of 4 per cent. In its general properties it very nearly resem- 
bles the other alkalies. When heated in contact with platinum 
it acts on it. In the galvanic circuit it was decomposed ** with 
bright scintillations, and the reduced metal being separate^; 
afterward burnt." This metal resembles sodium. The new 
alkali has been called lithia. (Jour, of Science of the Roy^ but.) 

9. Ignited Platinum Wire. 

In our last we mentioned the lamp without flame, the igni- 
tion of platinum wire being sustained by means of the vapour 
of alcohol. 

Sir H. Davy has discovered that the vapour of camphor 
answers the same purpose : *' If a piece of camphor, or a few 
^mall fragments in a heap, be placed in any convenient situa- 
tion, as on a shilling, the bottom of a glass, &c and a piece of pla- 
num wire, either coiled or pressed up together, be heated 
and laid upon it, the platinum will glow as long as any camphor 
remains, and will frequently light it up into a.flame." 

Jour. Roy. hist, 

10. Red Rain. 

A red rain fell in Naples, (March 14, 1818,) the compion 
people were much alanned, and called it blood or fire. 

An earthy powder was collected, which when dry was yel- 
low, unctuous, and of an earthy taste ; its specific gravity 
2.07. 

Its analysis presented siiex 33 — alumina 15.5 — chrome 1. 
iron 14.6~ carbonic acid 9., and a combustible substance of a 
carbonaceous nature. 
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It ii thought that this powder had not a volcanic origiii, and 
that the presence of chrome asaimilates it with meteoric 
itonet. ^^« 

Professor Ives has discovered a new species of gne- 
phalium with decarrent leaves, of which a plate and descrip- 
tion will appear in oar next number. 

12. Augitt. 
M. Haily has united the fiissalite and the bakalite with 
the sahlite, a sab-species of augite. (See Mem. of the Muse- 
um of Nat. Hist. vol. 3.) 

13. A New FegetabU AlkaU, 

Has been found by Messrs. Pelletier and Caventon in the 
Feve "St. Ignace and the Nux Vomica. It has been named the 
vaucquelin, in honour of M. Vaucquelin. (Journal de Physi- 
que, for Aug. 1818.) 

14. New Minerals. 

Two new mineral species have been discovered, the scor- 
rodite from Schnuburg in Saxony, and the tungstate of lead 
from Zinnwald in Bohemia. Ibid, 

16. New Metal. 

A new metal has been discovered by Berzilius, in the mines 
of Fahlun in Sweden, to which he has given the name of Sele- 
nium. Ibid, 

16. Pure Alumine, 

A large bed of this substance, perfectly pure, has been fouod 
at Argenton, Department de L^Endre. Ibid, 

17. Collections of American Minerals, 

We are informed that under the auspices of Col. Gibbs, a 
collection of American minerals by states, according to the ar- 
rangement of the minerals of the departments of France, in 
the cabinet of the school of mines at Paris, was begun some 
time since, at the rooms ef the Hist. Society in New- York ; 
and recently in the University of Cambridge. In the arrange- 
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ment of the latter, he has been assisted by Dr. J. W. Webster, 
lecturer on mineralogy and geology in Boston. 

18. C S. Rafinesquey Esq, 

We are requested to announce that a Journal of this gentle- 
man's '' Travels and Discoveries in the West, will be publish- 
ed this year by Cramer and Spear of Pittsburg, and that the 
results of his zoological and botanical labours consist in the dis- 
coyery of about 15 new genera, and 180 new species of plants ; 
about 75 new genera, and 600 new species of animals, where- 
of nearly 70 are new fishes, 20 new quadrupeds, 30 new rep- 
tiles, 112 new shells, 250 new fossils, &c." ** He has inquired 
how the deep valleys have been excavated, where lakes exist- 
ed, where the old falls of the Ohio were, the extent and origin 
of the coal region, &c." 

19. Medical College (f Ohio. 
Extract of a letter from Cincinnati^ Jan. 10(1^, 1819. 
The legislature of the state of Ohio have just established a 
medical college in this city, and have by an unanimous vote 
passed a law incorporating the Faculty. In the act. Dr. Sa- 
muel Brown of Alabama is named as Professor of Anatomy, Dr. 
Daniel Drake of Cincinnati, Professor of the Institutes and 
Practice of Medicine, Dr« Coleman Rogers, Professor of Sur- 
gery, and Dr. Slack, Professor of Chemistry. The other Pro- 
fessors are to be appointed by the Faculty, ^and it is believed 
that Dr. Richardson of Lexington, Kentucky, will be called to 
the Obstetrical chair. Very high expectations are entertained 
of the importance of this institution in the west. 

20. M'otes on Ohio. 

Caleb Atwater, Esq. of Circleville, Ohio, has issued propo- 
sals for publishing the above work, (mentioned in our last num- 
ber) with a prospectus exhibiting its principal features. We 
doubt not it will contain valuable information concerning a yery 
interesting portion of the United States, and every effort on the 
part of men of intelligence and enlarged views, to make the 
western and southwestern states better known, deserves, and it 
is believed ?nll receive, adequate support. 
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SI. DueoBety of Amtritam TumgiUit tatd TeDwtWH. 

Neither of these metali, so &r as we are infonaed, hm been 
■nnoDDced ■■ ezbtiDg id either of the Aioericaa. It is wt& 
known to tniaeralogistB, that tm^tenisTery rare, uid thattel- 
Inrium ii fonod oal; in Tmujlraiiia. 

We bare now the pleaiure to rfate that both Aese metafa 
exist in the Bismnth mine, In the town of HantingtoD, pariih 
of NewStTBtfonJ, in Connecticot, 20 miles west of New-Haveo. 

During the examination of some ores, brought lo us by Mr. 
Ephraim Lane, the proprietor of this mine, we obtained the 
tnngatea in the state of yellow (iii<I, and the tellurium in the 
metallic state. 

The tnngstea is stated to be abundant in the mine ; it is (be 
femiginona species, known to mincralo^sts by the name of 
wolfram. 

We cannot yet say whether the tellurium ta abundant, liar- 
ing obtained it from only two piece? ; from these we extracted 
alio tungsten, so that it may possibly coostilute a new minenl 
•peciei. Further particulars will be given in our next Number. 
««. Mr. Sheldon'i Application of ChemiU Wood to the ArU 
of Tanning and Dying, 



A considerable time since, we were coD&dentially nuNle 
acquainted with the discovery detailed in the following letter. 
We have repeated the most important of Mr. Sheldon's expe- 
riments, both in relation to tanning and dying, and are well sa- 
tisfied thut the discoverer lias not overrated, or erroneously 
cstimnled, the value of liis own resulte. We are penaaded 
that tlic highly vuful arts alluded to, will derive important aid 
from the use of a material so abundant and cheap as chesnul 
wood. 

To Profaior Silliman. 

Springftld, Mcus. Feb. 27, 1819. 
Dear Sir, 
I SKND you a more particular account of (he newly disco- 
vered properties of the cheinut. 
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s tree, Fagw Qutanea, Linn* is very abaDdant in New- 
id and the middle states ; and occurs in the mountainous 
t8, as far southward as South-Carolina, or perhaps even 
ia. It is one of the stateliest trees of the forest ; scarcely 
stinguished by the beauty of its foliage, than by the du- 
Y of its wood. 

repeated analyses^ conducted with the minutest attention 
ry circumstance which could ensure accuracy, it appears, 
ible as it may seem, that the chesnut i»ood contains twice 
:h tannin as ross'd* oak bark^ and six-sevenths as much 
ing matter (which gives a blaclc with iron,) as logwood, 
ware that nothing could be farther from the common ap- 
ision than such results ; but the uniform success of a 
Fariety of experiments in tanning and dying, in addition 
other kind of evidence, should satisfy the most incre- 
• 

i leather tanned with it, has, in every instance, been su- 

to that tanned in a comparative experiment, with oak 

being firmer « less porous, and at the same ^me mor€ 

The reason for this difference, will probably be 

in the ^t^^ state of oxygenizement of the barkj particu- 

»f the epidermis, by which it is rendered to a certain 

i acrid and corrosive. Dr. Bancroft was perhaps the 

ho noticed the oxygenizement of barks. He attributes' 

rk brown colour of the epidermis of hi$ quercitron, to 

use ; and as a confirmation of the idea, I have observed 

k made of the epidermis of another kind of bark, thoi^ll 

; not to be distinguished by the colour from that made 

cellular and cortical parts, is incomparably less perma- 

i material for nudcing ink, the wo^ of the chesnut is 
>ly unrivalled. Combined with iron in any proportion, 
!S, as it is dilute or concentrated, a pure blue or blde- 
; while galls, sumach, &c. &c. unless combined with a' 
r proportion than is consistent with the highest degree' 
manency, afford a black more or less inclining to a red- 
it it, the inner btrk deprived of the epfd^nnit or ooftr bM%, by tiit thaV- 
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dish brown. The lake of the chomiiit is indeed a bloe, aid not 
to be distioguished by the eje firoiii indigo ; bat when difwed 
On paper, this same substance becomes an intense shinuig black. 
In dying, little difference is observable between the chemt 
and galls, and samach, except that the former hat a rathir 
greater affinity for wool, &c. than the latter, and of conrse le- 
qoires less boiling. Its permanency has been complfldy 
tested by long exposure to the sun and die weather ; but as 
donbt can exist on this head, if the position of BerthoDeths 
tme, that permanent blacks are formed only by the cooririM- 
tion of iron and tannin. 

To prepaid the chesnut wood for the pmpo a ea of taiiBim» t 
mode has been devised for reducing it to a amtsUe d^^ree s( 
fineness. This, method consists in the applicatioii of knifes, 
either in the direction of» or transversely to the grain, by arsli- 
tory motion. This mode obviously involves the greatest possMe 
economy of moving power. Messrs. B. and M. SteMns, of 
West-Springfield, who are making arrangemen t s for going kigs- 
ly into the exportation of the article, have in constmctioa s 
machine upon this plan. 

' As might be expected, the inspissated aqueona extract of the 
chesnut, bears a near resemblance in many particulars, to ct- 
techu. Professor Dewey, of William's College, who nt my n- 
quest, has gone through an extensive and elaborate course rf 
experiments, informed me that he obtained a quarter more of 
the gelatinous precipitate from the former, than from die latter. 
By the taste, the two substances are not to be distinguish, 
except that the former is more pungent. It leaves upon tiie 
tongue, the same permanent and refreshing sweetness, kt 
which the other is so much prized in the east ; where it is usd 
as an article of luxury, with betel nut. Might not the extract 
be advantageously substituted for catechu, in the celebrnei 
life preserving composition of Dr. Pearson ; the object bdaf 
to concentrate the greatest possible quantity of nutritious nd 
tonic substances in the smallest weight. 

The colouring properties of the two subetances, are entirefj 
different. After the discovery, twelve or fifteen years sineeysf 
the composition of the terra japonica^ attempts were Bunk ■ 
England to introduce it into Uie materia tinyenlia^ as a sobiti- 
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tttte for galls ; but Qofortunately, like the extract of quercitron, 
it affords with iron noHung bat a meagre oliye ; and Dr. Ban- 
croft states, that in a great number of trials, he was unable, by 
the greatest accumulation, to produce any thing like a black, 
even upon wool, much less upon cotton and silk. 

A singular fact, which I observed in the course of my expe- 
riments, is worthy of notice. 1 had prepared for a certain 
purpose, solutions from the wood of the trunk of a tree, about 
three feet, and from that of a limb about three inches in di- 
ameter. The same quantity of wood and of the solvent was 
employed in both cases. On adding to each the same quan- 
tity of the solution of gelatine, abundant precipitates immedi- 
ately appeared, as usual, apparently much the same in quantity ; 
but to my astonishment, the size of tbe several congeries in 
each, bore a near proportion to that of the sticks from which 
they were obtained, not differing much from that of middling 
and of very small flakes of snow. Is not this an extraordinary 
fiict, evincive of a complication in the arrangement of these 
bodies hitherto unsuspected. May it not at some future pe- 
riod, lead to a nomenclature of precipitous ; affording, like the 
chrystallography of Haiiy, a new and accurate mode of determin- 
ing the compositions of substances ; and perhaps throwing light 
upon the obscure subject of chemical, or if you please, electro* 
chemical affinities. The iize of a stick might probably be as- 
certained with almost as much precision, as by actual admea- 
surement The solutions in this experiment, were formed by 
maceration in cold weather. When hot water was employed, 
and the process was completed in two or three hours, the ap- 
pearance of the precipitate was very different, the congeries 
being smaller, irregular, and not well defined. 

I have only to add, that having taken measures to secure the 
discovery, both in this country and Europe, it is my wish to 
bring it into general use as speedily as possible. 

I am, Sir, very respectfully. 

Your obedient servant, 

WILLIAM SHELDON. 

P. S. In a short article for some future number, I may send 
you an account of the operation of the machine, and of some 
other particular!. 
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t d Uu i um r e tMilj die co fgred ia CuiMctkwl ; they wiB ap- 
pear in our neit. 

la tke neM tOK it HB^ be mied, tet the tn^pMea sid td- 
fanfoB are Aoad Uended in the sme pieces, hot arfaetlier ia 
■wre BHStufe, or in che MicaiqwBlwMtio ii, it wtat yet quite de- 
tennioed. Maay spteinena dT the i ia yhn enrt without the 
tellqriam, but every piece which has ifcrded t e B affum has il- 
so afforded tongpten, and in greater abandaaee. Even in wtl 
defined crystals, both metals hare been ibond in die aanse ciys- 
td, and where the estemal appearance was hoaae^ttnteni. hi 
other specimens a difference seems to be appucnt, and a pro- 
per ore of tellaiiom spears to be Uended with a proper ore 
of toDgrten. This latter ore is the w<^firam, rniHiaid of ond 
of tongBten, or m some choose to say, taogstic end coehbined 
with iron and mai^anese. The crystals, howerer, are octahe- 
dral, a fact which we beliere it not mentfoned of this species by 
aothors, although this form is found in the calcareous tungiten. 

The Bismuth mine in which these ores are found is the 
iproperty of Mr. Ephraim Lane. Letters addressed, post paid, 
to him at New Stratford, town of Huntington, Connecticot, 
will find him through the Post Office ; and he will, for a rea- 
sonable compensation, pack boxes more or less extensire, for 
mineralogists and others. As Mr. Lane is by occupation a 
farmer, and is obliged to blast a quartz gangue in order to o\h 
tain his specimens, he cannot be escpected to transmit them 
gratis. His mine, which has been sunk only ten feet, affords 
native bismuth, native silver, magnetical and common iron pv 
rytes, and copper pyrites, (the two latter crystallized) ga- 
lena, blende, tungsten, tellurium, kc. 

It is expected that the shaft will soon be silnk deeper, when 
probably a more abundant supply of good specimens will be 
obtained. 

N. B. The silver and galena arc the I6blt abundant. 
March Bth, 1819, 
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(Conchided from page S96.) 

J. WILL condode this part of the narratiYe with a brief no- 
tice of a few curiosities occurring in the region which hat 
been described. 

Caves. 

1. It is well known that it furnishes a great number of in- 
teresting caves. They are found alike in the inclined and ho- 
rizontal strata. Some of them are several miles in extent, and 
afibrd fine specimens of earthy and alkaline salts. 

Wier's cave in Virginia has been described by Mr. Kaio. 
Fhare in my possession a map of its most important apart- 
ments, including its whole length, copied from a survey made 
by Mr. J. Pack in Oct. 1806 ; also the notes of another sur- 
vey made in May 1816, by the Rev. Conrad Speece of Augusta 
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coantjy and Mr. Robert Grattan ; wliich, with an ezplanatioa, 
and particular descriptioD, I hope to be able to traBsmit ta joq 
at a fiitare time. 

From theae annreyi, it appean tkat the whole extent of the 
cave, hitherto ditcoveredfj; doeaaot exceed eight hundred jardi. 
This was the length stated to me by the guide, when I Tisited 
at in Angust, 1817. 1 cannot bnt think there ia aone mistike 
in Mr. Kaitt's remark, that ^* it ia a mile and a half in j^xtent" 
I spent four hours in examining every acceadble part, and bj 
permission of Mr. Henry Bingham, the owner, made a large 
collection of specimens, which were transmitted for the Cabi- 
net of Yale College.* 

The Natmral Bridge. 



S. My object in naming this ceKebrated cnrioaity, is not to 
gjve a new description of it, but merely to fbrnbh a correct 
account of its dimensions, t Tisited it in compa n y with the 
Rev. Mr. Hoson, who had pretiously found its height by a 
cord, to be two hundred and ten feet We now feond it by 
the quadrant, to be two hundred and eleven feet, and the arch 
throu{(h the centre about forty feet. 

Some hare attempted to account for this great curiosity, bj 
suppo^ng that a convulsion in nature may have rent the hill, 
in which it stands, asunder ; thus forming the deep and narrow 
defile, over which the rocky strata were left, which constitote 
its magni6cent arch. If so, the sides should have correspond- 
ing parts. At a distance from the base, no such correspondence 
is perceptible. At the base, the rocks are more or less craggy 
and irregular. This led me to take the courses and distaacet 
of each side. The following was the result. 
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The chain oBod oontaiaed 60 links, equal to 9S feet and |. 
The distance between the abutments at the north end of their 
bases, is 80 feet ; at the sooth end, 66 feet. As they ascend, the 
distance is greater. These data give the following diagram. 




Althov^ consideraMe resemblance appears at the base, yet 
as no sach correspondence is visible 40 feet above it, imd the 
aides for the whole remaining distance to the arch, one bun* 
^ed and thirty feet, lose their craggy appearance entirely, and 
present the smooth, irregular surface of the oldest rocks. I 
am led to think that the natural bridge is coeval with a very 
remote period of time. Nor is there any difficulty even in sup- 
posing it to have proceeded from the hand of the Almighty, as 
it is ; for great and marvellous are all his works I 

The following anecdote will evince the effect which Uie sight 
•f the natural bridge produced on a servant, who, without hav- 
ing received any definite or adequate ideas of what he was to 
see, attended his master to this spot 

On the summit of the hill, or from the top of the Bridge, 
tbe view is not more awful than that which is seen from the 
brink of a hundred other precipices. The grand prospect is 
from below. To reach it you must descend the hill by a blind 
path, which winds through a thicket of trees, and terminates 
at the instant when the whole bridge with its broad sides and 

26* 
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lofty arcb, aD of solid rock, appears perfect^ in sight Hot 
one in a thousand can forbear to make an ioTohintary paaie: 
hot the senrant, who had hitherto followed his master, witboot 
meeting with any thing particularly to arrest his attention, had 
no sooner arriyed at this point, and caught a |^ce of the ob- 
ject which burst upon his Tision, than he fell upon his kneei, 
fixed in wonder and admiration. 

j9 Rher flowing from a One, 

3. I will next mention a singular cave^ wiiich I do not re- 
member ever to have seen described. It is utaated in the 
Cherokee country, at Nicojack, tfie norfli-westeni an^e in the 
map of Qeoiigia, and is known by the name of the Nicqjack 
cave. It is 20 miles S. W. of the Look-Qut mountain, and half 
a mile from the south bank of the Tennessee Riyer. The 
Rackoon mountain in which it is situated, here firoots to the 
northeast. Immense layers of horizontal fimestooe form a 
precipice of considerable height. In this precipice the cave 
commences ; not however with an opening of a few feet, as is 
common ; but with a mouth fifty feet high, and one hundred and 
sixty wide. Its roof is formed by a solid and regular layer of 
limestone, having no support but the sides of the cave, and as 
level as the floor of a house. The entrance is partly obstructed 
by piles of fidlen rocks, which appear to have been dislodged 
by some great convulsion. From its entrance, the cave con- 
tists chiefly of one grand excavation through the rocks, pre- 
serving for a great distance the same dimensions as at its mouth. 

What is more remarkable than all, it forms for the whole 
distance it has yet been explored, a walled and vaulted passage, 
for a stream of cool and limpid water, which, where it leaves 
the cave, is six feet deep and sixty feet wide. A few yean 
since, Col. James Ore of Tennessee, commencing early in the 
morning, followed the course of this creek in a canoe, for three 
miles. He then came to a fall of water, and was obliged to 
return, without making any further discovery. Whether he 
penetrated three miles up the cave or not, it is a hci he did 
not return till the evening, having been busily ei^aged in hL« 
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subterranean voyage fer twelve hoars. He stated that the 
course of the cave after proceeding some way to the soathwest, 
became south ; and southeast by south, the remaining distance. 

^Tatural Nttrt, 

The sides of the principal excavation present a few apart- 
ments which are interesting, principally because they furnish 
large quantities of the earth from which the nitrate of potash 
is obtained. This is a circumstance very common to the caves 
of the western country. In that at Nicojack, it abounds, and 
is found covering the sur&ces of fallen rocks, but in more 
abundance beneath them. There are two kinds, one is called 
the '' clay dirt,'* the other the «« black dirt ;'* the last is much 
more strongly impregnated than the first. For several years 
there has been a considerable maDu&cture of saltpetre from 
this earth. The process is by lixiviation and crystallization, 
and is very simple. The earth is thrown into a hopper, and 
the fluid obtained, passed through another of ashes, the alkali 
of which decomposes the earthy nitrate, and uniting with its 
acid, which contains chiefly nitrate of lime, turns it into nitratei, 
of potash. The precipitated lime gives the mass a whitish co- 
lour, and the consistence of curdled milk. By allowing it to 
stand in a large trough, the precipitate, which is principally 
lime, subsides, and the superincumbent fluid, now an alkaline, 
instead of an earthy nitrate, is carefully removed and boiled fer 
some time in iron kettles, till it is ready to crystallize. It is 
then removed again to a large trough, in which it shoots into 
crystals. It is now called " rough shot-petre." In this state 
it is sent to market, and sells usually for sixteen dollars per 
hundred weight. Sometimes it is dissolved in water, reboiled, 
and recrystallized, when it is called refined, and sells for twenty 
dollars per hundred. One bushel of the clay dirt yields firom 
3 to 6lbs. and the black dirt from 7 to ICAbs. of the rough ahot^ 
petre. The same dirt, if returned to the cave, and scattered 
on the rocks, or mingled with the new earth, becomes impreg- 
nated with the nitrate again, and in a few months may be thrown 
into the hopper^ and be subjected to a new process. 



The canMs which hsre proteeed the nitric nUi of theM 
arret, may not jet hare been ibllj developed. Bat it is higjilj 
probeMe, they are to be aicribed to the decompoaitioQ of aai- 
mal sobetances. 

It is reasooable to suppose, that in an nncoltiTaled country 
they wouki become the abodes of wild animals, and eyen of 
MTi^ men. That they have been used by the natiTes asba- 
lial places, is certain. In one which I entered, I oomted i 
hundred hnman sknlis, in the space of twenty fret ai|aan. 
All the lesser and more corruptible parts of each skeleton hsi 
mouldered to dust, and the whole lay in the g re a te at conliisioni 
I hare heard of many soch cares, somI to this daj aome of the 
Indians are known to deposit their dead in thfan From tlie de- 
composition of such substances, it is well known the add of the 
nitric salts arises, and it would of coarse anite witk the Bok 
•rery where present, and jfbnn nitrate of lime. 

4. I hare but one more article of cariosity to mention nader 
this dirision. It is one of those arti6cial mfownd^ which occur 
so frequently in the western country. I hare seen maay of 
them, and read of more. But never of one of each dimtt- 
sions as that which 1 am now to describe. 

It is situated in the interior of the Cherokee nation, oo the 
north side of the Etowee, vulgariy called Hightower River, 
ooe of the branches of the Koosee. It stands upon a strip of 
alluvial land, called Rixtr Bottom, I visited it in company with 
eight Indian chieft. The fint object which excited attentioD 
was an excavation about twenty feet wide, and in some parts 
ten feet deep. Its course is nearly that of a semicirrle ; the 
extremities extemling towards the river, which forms a smill 
elbow. I had not time to examine it minutely. An Indian 
said it extended each way to the river, and had several oaei- 
carated parts, which served for passages to the area which it 
encloses. To my surprise, I found no embankment on either 
side of it But 1 did not long doubt to what phice the earth 
had been removed ; for 1 had scarcely proceeded two bandied 
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]^arAi, when» ttafoo^ the tbick foMst Iretft, wa ti^n dw^file 
loet the eye» wbote' dumeiitiMid were in hH propertieii tothe . 
intreBchmeAl. 1 hed al the time no aeens of tdung ea eocii^ 
rate admeasuremeDt. To supply mj defidency, 1 cet a loe^ 
vine, which was^ preserved until I had an of^rtunity ef aacer- 
taining its exact length. In thia maBner I lomid^the diataMse 
from the margin of the anmmk to the hase, to he one hnndired 
and eleven feet. And judging from the degree of its dedivity, 
the ^rpendicular he^hi cannot be less than seventy-five feet 
The circumference of the base, iackiding the feet of three 
parapets, meaaored one thevsattd caie hundred and fourteen 
feet. One of these parapets extjandafram the base to the sia»- 
Siit, and can^ he ascended, though with dificoky, on heffteback. 
The other two, after rising thirty or forty fbet, terosioate in a 
kind of triangnlar platfofm. Its top is level, and at the time I 
visited it, was so completely covered with weeda, beshea^ andr 
Uees of moat luxitfiaat growth^ that I could not ewimine it ae 
weB aa I wished. Its diametea, I judfed, must be one hundred 
and iity feet. On its sides and smnmil, are many laage treea 
ef the same description, and of eqiualdimensietta with these 
around it. One beach-tree, near the top» meaaunad tem ftel 
nine inches in circumference. The earth on one side of the 
tree, was three and a half feet lower than on the o^^poaite side* 
This fact will give a good idea of the degree of the mound's 
declivity. An oak, which was lying down on one of the para- 
pets, measured at the distance of six feet from the butt, with- 
out the bark, twelve feet four inches in circumference. M a 
short distance to the southeast is another mound, in. ascending 
which I took thirty steps. Its t<^ is encircled bf % btemt^ 
work three feet high» intersected thi!Ou§^ the nuddle with 
another elevation of a similar kind. A little ferther is anothet 
■KHind» which I had not time to examine. 

On these great works of art, the Indians gaxed with as mueh 
curiosity as any white num. I inqoised of the oldest chief, if 
the natives had any tradition respecting, them ; to which be 
anawered in the negative. I then raqoested each to say what 
he supposed was their origin. Neither could tell : theu^ aH 
egreed in saying ; ^* they were never put up by our people." 
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It seems probeble they were erected by another noe, wlit 
once inludNted the coontry. That such a race existed, is now 
generally admitted. Who they were, and what were the 
causes of their degeneracy, or of their extenninatkHiy no cir> 
cnmstances have yet explained. Bat this is no reason why we 
should not, as in a hundred other instances, infer the existeaos 
of the cause from its effects, without any previous knowled|p 
of its history. 

In regard to tiie objects which these mounds were designed 
to answer, it is obirious they were not always the same. SesM 
were intended m receptacles for the dead. These are smsfl, 
and are distinguished by containing human bones. Some may 
haye been designed as sites for public buildings, whether of a 
ciyil or religious kind ; and others no doubt were conatracted 
£>r the purposes of war. Of this last description, is the Etowee 
mound. In proof of its suitableness for such a purpose, I 
need only mention that the Cherokees in their late war with 
the Creeks, secured its summit by pickets, and occupied it ss 
a place of protection for hundreds of their women and child- 
ren. Gladly would 1 have spent a day in examining it more 
minutely ; but my companions, unable to appreciate my motires, 
grew impatient, and I was obliged to withdraw, and leave a 
more perfect observation and description to some one else. 

AUuoial Fomuuion. 

I will now call your attention to the last geological division 
which came under my observation. It is the alluvial tract, 
extending from the Dividing Ridge already mentioned, to the 
Gulf of Mexico. This Ridge is the last range of high land 
which I crossed on the journey to New Orleans, and lies about 
six hundred miles north of the Gulf of Mexico. Its course at 
the place I crossed it, is a little south of west. It divides the 
waters of the Tennessee from those which proceed directly 
to the gulf. Travellers always observe it They often men- 
tioned it to me as the southern boundary of the stoity coaairy. 
AAer crossing iU you see no more limestone ; and, which ex- 
cites more joy in the traveller, no more of the ailicious gravel, 
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with which it is associated, and which is so troiiMesoine k> the 
leet of hones. The soil dbnsists of a soft clay, or light sand, 
on which you seldom meet with a stone of any kind. The 
sar&ce of the earth is nndnlating and hilly, Irat not moantain> 
ons. The water-courses do not move rapidly and tamaha- 
onsly, as in the limestone country ; hut form in the soft iirdi, 
deep trenches, through which they g^de smoothly and silendy 
along. The smallest riTulet often has a trench ten feet deep ; 
and the earth orer which it passes, is continually yielding to 
its gentle attrition. 

The only minerals which I ohserred, are sandstone, common 
and ferruginous ; silicious pehbles in beds of creeks, and oc- 
casionally on the uplands ; earthy ores of iron, particularly 
red oxides, and petrifactions of shells, wood, kc. In addition 
to these, it may here be mentioned that galena has been found 
m smaU quantities at Gibson's Port, and at Ellis's Cliffi, in the 
State of Mississippi : a crystal of amethyst, in the same state, 
by Mr. Blannerhassett ; and a great rariety of useful ochres, 
in many places on the banks of the Mississippi. 

In the geological map attached to Professor Cleaveland'a Mi- 
neralogy, the alloyial country bordering on the Gulf of Mexico, 
is represented as terminating at Natchez. But why its termi- 
nation is placed here, I am unable to understand. The country 
above and below Natchez, so far as it has come under my ob- 
servation, presents no difference of appearance in its geology, 
or mineralogy. I am aware that at Natchez, when the water 
of the Mississippi is lowest, a soft rock is seen, from which 
lime has been obtained. But this rock is two hundred feet 
below the surftK^e of the adjoining country ; and admitting that 
it ia a limestone rock, there is no difficulty in supposing it may 
constitute the basis of the alluvial deposit which rests upon it. 
That the incumbent earth is alluvial^ can be doubted, I think, 
by no one who has had an opportunity of examining it. By 
means of a road, which has been col obliquely down the side 
of the bluff, distinct layers of clay, sand, and pebbles, have 
been exposed for the whole distance from the summit to the 
base. The same character is observed at a distance from the 
civer, where the earth has been excavated by washing, o»dig- 
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ofthefiKt A ftresn of m« iMi worn MTsj tibc ««a to 
the depth ef fifteen or twentj feet, md m rliniielly lmlh> 
enng the chasm, in the dirediea eppoeite to its evm oMiWi 
Thee, » the wiier flowsfrom the town, the rhiw i^ipnechM 
it* In eiamining the cnefe ef thie feck, I peioeived il ww 
owing chiefly to the diference of ce hew ow in the alkvid d»> 
potate, of whkh the eurth it feraed. Thnt m the soifeoe, 
heii^ a thick kwni, wean away with mere difficnMy tha Ihi 
deposit below it, which couisto of a loose sand. The cseie* 
queoce is, thet the water, wh^ has once ohtainrd e perpen- 
dicular passage of a few inches through the first, w ash e s ewaf 
the second withsach rapidity, that it is cssMtanAj wnderMnim 
it. This occasions a perpetnal caving in of the aurfeee, in a 
direction opposite to the conrseof the strewn. The sanefest 
is obserred in many parts of the conntiy fer n great distsare 
aboFo Natchea. If there be wanting any other CmI to ptofve 
that the earth od which the towo of Natcihea stand*, is alkiTial, 
it is found in the efiect which the Blississippi has apon the base 
of the Natchez bluff. In consequence of a bend in the Tmr^ 
the whole. force of its current is thrown against this base. If 
it consisted of solid rock, the riyer would probably haye no 
effect upon it ; but of such loose and friable materials is it cenr 
posed, that the river is continually undermining it, and prods- 
cing effects not less to be dreaded than those of an earthquake. 
Several years ago, a great number of acres sunk fifty feet sr 
more below the general surface of the hill ; and in 1806, thcie 
was another caving of that part directly oyer the small yilhge 
at the landing. Several houses were buried in conseqnence 
of it, and strong fears are entertained by the inhabitants, that 
the same cause will yet submerge in the Mississippi, the whole 
of the present landing-place. 

These facts, I think you will say, furnish satxsfectoiy eri* 
dence of the alluvial character of the country at Natches. 
The same character belongs to the whole extent south of tbs 
Dividing Ridge. This may be safely inferred from the geneial 
features of the country. But 1 have two facts, of a geologicd 
kind, to mention, both of which go to confirm the opinion. 



i. A well was dug io th« Choctaw natiMNi. nl-die H^acy of 
the Unked SUtet, in the joar 1812 or 1813, mid«r the direc- 
tion of Silas Dioimore, £^q. the agent The eicaiation wai 
contiDoed to the depth of one handred and aerenty-two feet 
No water was found. At no great distance from the saifiice^ 
marine exuvie were found in abundance. The shells were 
amall, and imbedded in a soA claj, ttmilar to marine earth. 
This formation continued till the excavation ceased. Diaper* 
ted through it, were found lumps of selenite, er fdiated gjp- 
eum, some of which were half aa laige as a man's fist. Speci- 
mens of the earth, the ezuyisB, and the aelenite, have been 
transmitted for your examination. This excayation was nmde 
one hundred and twenty miles north northeast of Natohes. 
The Pearl Riyer is four miles to the east of the place, and la 
Ihe only considerable stream in this part of the country. 

2. In the Chickasaw nation, one hundred and seventy miks 

north of the Choctaw agency, commence beds of oyster-shells, 

which continue to be seen at interrak for tweWe miles. Four 

miles from the first bed, you come to what is called ** Chicka* 

saw Old Town," where they are obserred in great abundance. 

They are imbedded in low ridgea of a white marl. They ap» 

pear to be of two kinds. Specimens of each, and also of the 

OMurl, you have received. '* Chickasaw Old Town,'* is a name 

now appropriated to a prairie, on a part of which there for- 

meriy stood a small village of Chickasaws. The prairie is 

^enty miles long, and four wide. The shells occur in three 

places as you cross it, and again, on two contiguous hills to the 

eoat of it, at the distance of four miles. They do not cover 

the surface merely. They form a constituent part of the hills 

or plains in which they are found. Wherever the earth has 

been washed so as to produce deep gutters, they are seen in 

greatest abundance. Nor are they petri&ctions, such as are 

found in rocks. They have the same appearance as common 

oyster-shells, they lie loose in the earth, and thus indicate a 

comparatively recent origin. They occur three hundred $adU$ 

northeast of Natchea, and hut sixty nules south of the Dividing 
n:j«<k 
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If the countrynorthof Nstehes iiaDarial, no one wifl dMht 
It is 80 from this place to the Golf of MeziGO. At Bdse 
Rooge, one hondred and forty miles north of NewOriens, jw 
meet the first elevated Imd in ascending from the goE The 
hanks of the Mississippi are higher than the intericM** and woaM 
he annnally oyerflowed hjthe river, bat for a narrow embank- 
ment of earth about six feet high, called the Levee. Bj 
means of this, a narrow strip of land, from half a mile to a 
mile in width, is redeemed, and cultivated with cotton and the 
sugar cane, to the great advantage of the planter. GeneraDjt 
within one mile from the river, there is an impenetrabia 
morass. The country has every where the appearance of an 
origin comparatively recent. Not a rock on wlucli yon can 
stand, and no mountain to gladden the eye ; yon aeon to haift 
left the older parts of creation to witness the encroachmesto 
which the earth is continually making upon the onpire of Che 
sea ; and on arriving at the mouth of the Mississippi, yon find 
the grand instruments of nature in active operation, ptodnciiif 
with slow, but certain gradations, the same results. 

A destructive bueet. 

But I will not enlarge on a fact already famiUar. I frill ask 
your further indulgence only, while I communicate an authen- 
tic and curious fact for the information of the zoologist. 

In the Choctaw country, one hundred and thirty miki 
northeast of Natchez, a part of the public road is rendered 
famous on account of the periodical return of a poisonous and 
destructive fly. Contrary to the custom of other insects, it 
always appears when the cold weather commences in Decem- 
ber, and as invariably disappears on the approach of warm 
weather, which is about the first of April. It is said to have 
been remarked first in the winter of 1807, during a tmfSf 
storm ; when its effects upon cattle and horses were observed 
to be similar to those of the gnat and musqueto, in summer, 
except that they were more severe. It continued to retnni 
at the same season of the year, without producing extensire 
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■iMchief) unUl the winter of 1816, when it hegan to be gene- 
nllj fiital to the hones of trayellers. So far as I recollect, it 
was stated, that from thirty to forty trarelling horses were 
destroyed during this winter. The consequences were alarm- 
ing. In the wilderness, where a man's horse is his chief 
dependence, the traveller was surprised and distressed to see 
the beast sicken and die in conyulsions, sometimes within 
three hours after encountering this little insect. Or if the 
animal were fortunate enough to live, a sickness followed, 
coomionly attended with the sudden and entire shedding of the 
hair, which rendered the brute unfit for use. Unwilling to 
believe that effects so dreadful could be produced by a cause 
iqiparently trifling, travellers began to saspect that the 
Indians, or others, of whom they obtained food for their 
liorses, had, for some base and selfish end, mingled poison 
irith it. The greatest precaution was observed. They re- 
fased to stop at any house on the way, and carried, for the 
distance of forty or fifty miles, their own provision ; but after 
all suffered the same calamities. This excited a serious in- 
quiry into the true cause of their distress. The fly, which 
has been mentioned, was known to be a most singular insect, 
and peculiarly troublesome to horses. At length it was ad- 
flDutted by all, that the cause of the evib complained of conld 
be no other than this insect. Other precautions have since 
been observed, particularly that of riding over the road in- 
fested with it in the night ; and now it happens that compara- 
tively few horses are destroyed. I am unable to describe it 
firom . my own observation. I passed over the same road in 
April last, only two weeks after it disappeared, and was obliged 
to take the description from others. Its colour is a dark 
iMTOwn ; it has an elongated head, with a small and sharp pro- 
boscis; and is in size between the gnat and musqueto. 
When it alights upon a horse, it darts throngh the hair, much 
like a gnat, and never quits its hold until removed by force. 
When a horse stops to drink, swarms fly about the head, and 
erowd into the mouth, nostrils, and ears ; hence it is supposed 
the poison is communicated inwardly. Whether this be true 
or not, the most fatal consequences result. It is singular. 
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Agt from the tine of its first appevaooe, it b« newer c» 
tended for a greater distance than forty milee, in <Mt dmdaam^ 
and Qsoally, it ia confined to fifteen miles. In no other psrt 
of the coontry hat it erer been seen. From this &ct,it iveidi 
teem probable that the cause of its existence is local But 
what it is, none can tell. After tiie warm weather commeaces, 
it disappears as effectnally from homan obserration, as if it 
were amiihilated. Towards the close of December it springi 
np all at once into being again, and resames the work of de- 
struction. A fact, so singular, I could not have yentnred ts 
state, without the best evidence of its reality. AU the circuh 
stances here related, are familiar to hundreds, and were is 
almost every man's mouth, when I passed throng the coun- 
try. In addition to this, they were confirmed by the accoast 
which 1 received fh>m Col. John M*Kee, a gendenan of modi 
intelligence and respectability, who is the present i^gent of 
the general government for the Choctaw nation. He hss 
consented to obtain specimens of the insect for your exmuna- 
tton, when it returns again ; rnd will, 1 hope, accompany the 
transmission with a more perfect description dian it has beea 
possible for me to communicate. 

In concluding this narrative of fects, 1 should be glad tt 
take a comprehensive view of the whole. The bold features 
in the geology of the United States, as they are drawn by the 
Blue Ridge, the Cumberland with its associated mountains, 
and the Dividing Ridge, deserve to be distinctly and strongly 
impressed upon the mind. Such is the order and regularity 
of their arrangement, that they can hardly fail to conduct the 
attentive observer to important results. What has now beta 
said of them, is but an epitome of the whole. I trust tke 
public will soon read, in the pages of your Journal, a deCd 
more perfect and more interesting. And allow me to suggest, 
whether, under the auspices of our learned societies, sone 
men of science might not be employed and supported in ei- 
ploring the country, with the prospect of greatly enlarging 
the science of our country, and of enriching our Joumabaatf 
Cabinets of Natural History. Tours of discovery have oftes 
been made for other objects, and with success^ Oar cwmtrf 
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yiekb to no other in tke rariety, or the TaKie of it» natond 
productions. We owe it to ourselves and to the flnoiU, to 
•etrch them out with diligence and wi^out deky. 
S6m«rj, (JV:- F.) OtU 1818. 



Art. IL On the Origin of Prairi$s. 

St. Louis, (Jllutourt Ter.) March 3, 1819* 
Sir, 

X H£ probable cause of the origin and continuance of />rat- 
rtet has been the subject of much specuktion among ttte 
learned and curious. The inquiry is interesting ; and many 
theories haye arisen ; but although plausible and ingenious, 
they are, in my opinion, unfounded in fiict. 

I should be glad to see the following remarks, which were 
called forth more particularly by the speculations of Caleb 
Atwater, 'Esq. (See No. %. p. 116. of this work) appear in 
your valuable Journal of Science ; and they are, for that par- 
pose, at your service. 

With high respect, I am, Sir, your's, 

R. W. WELLS. 
Benjamin Silliman, Esq. 

m 

Mr. Atwater, after describing the prairies and barrens, says, 
that according to the common opinion, they '* were occa- 
sioned entirely by the burning of the woods," but, '* erro- 
neous information first propagated such an opinion, and bfind 
credulity has extended it down to us." Mr. A. goes on to 
aflkm that, " wherever prairies and barrens are found, 
there, for a4ong space of time, water once stood, but was 
gradually drained off." The writer of this having often visited 
and observed with attention the nature and appearance of the 
prairies on the Alleghany mountains, in the states of Ohio, In- 
diana, and Illinois, and having long been employed by the 
United States as a surveyor in the prairie country of the 
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Wmmai mi IGMoqipi, tkinki he mtj ▼MtaM to ofpo w 
these qieeoktioBS without heing thon^ pwwnamlmMM, Bt 
is of ofimoD, that the VMt pcairies and heiHias, eatadiii 
ever tiie greater part of the western stdieot and over asarilf 
aD Looisiana, were primitifelj occasioned, and have beaa 
nnce cootinaed^ bj the e m ih u i H om of vfgHa U n i and thst wsir 
had DO i^Dcj in their fcrmatioiu 

In order to prove the high prairies of the slate of Ohio It 
hare heen once covered bj the waters of Lake Erie, Mr. A. 
maintains, that the channel of the Ni^gwm river has beaa 
worn down ** mwral kmmdrtd fee^* hj Ae atlriliow of ili 
waters. Mr. A. should have shown, that the banks of the 
Niagara are, at this time, several hundred hti h%k, or, lika 
the Potomac, at Harper's Ferry, has broken flttoai^n moan- 
tain " several hundred feet" high ; but neidier tihe one nsr 
the other is the fiM^t ; the 6ce of the countiy, on eitter spls 
of the river, b comparativelj low and champaign ; sad wen M 
possible for the waters of the lake to rise consideiak^ shave 
their jpresent level, they would meet with no dhatradiBn sr 
impediment, for many miles on either aide the riveft bat 
would be precipitated over the cataract, into Ontario, sal 
down the St. Lawrence to the Atlantic. But sopposiiig theie 
had been a mountain running between Lakes Erie and Onbris 
of sufficient height to prevent the water of the former btm 
passing into the latter, it must evidently have found other 
places through which to escape, and before it would liit- 
high enough to overflow the elevated region of Madison snl 
Fayette counties, in Ohio, it would have passed over into dM 
heads of the Alleghany. But it is impossible to imi^;ine thh^ 
unless we suppose the Atlantic to have been six or sevea 
hundred feet higher than at present, which, accordii^ ts 
Mr. A. would have made prairie of all the Atlantic states. 

The fact of shells and other marine substances having bees 
found in a few places, by digging jn the prairies, provss 
nothing, or proves too much, for they are found in equd sr 
greater quantities all over America, in the sides nnd near tks 
luuunit of the Alleghany mountains ; on the Andes, in Saalh 
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America, and the Alps, in Europe. The resembiance which 
the soil, io the low prairies, and not in the high, bears to the 
aUwnaly can justly be attributed,,it is presumed, to the leaves 
and other vegietables and light materials of which they are 
composed, having been washed by heavy rains, for ages past, 
from the higher to the lower places. This will also account 
for the circumstance of trees growing upon the summits of the 
Ulls of steep ascent : being thin and poor, the grass neither 
grows sufficiently long or thick to kill the timber when fired. 
They could not have been islands in this fairy lake ; because 
their summits are frequently much toner than high prairie 
flats a few miles distant. These afe facts which will be re* 
collected by those who have evef travelled through a prairie 
country of any eitent. 

But suppose it to have been proved, that the waters of Lake 
Erie once overspread the state of Ohio, from its present shore 
to ChilUcothe, (a supposition which I trust has however been 
shown to be visionary) does it follow that the prairies were 
occasioned by such overflowing? If the water, by covering 
the country, prevented the timber from growing, should we 
not naturally look for the largest timber on the higher grounds 
which would be first forsaken by the waters, and for small 
timber on the low grounds, where the water remained longest? 
if this be true, (and it is unquestionable) we should then look 
lor prairies on the low grounds bordering on Lakes Erie, 
Huron, and Michigan ; and the thickly timbered country 
would be on the high land, near the sources of the rivers. 
Bat the contrary is absolutely the fact : we find heavy tim- 
bered land, and no prairies^ in the low countries north of 
the lakes, and none south, either in Michigan territory or 
elsewhere, until we arrive near the sources of the rivers. It 
is true, that the water standing in ponds will prevent the 
timber from growing ; but the difference is readily observed 
between prairies, properly so called, and those bogs. 

But to prove farther that water had no agency in bringing 
(he prairies into existence, we may mention those on and 
near the summit of the Alleghany mountains, (principally in 

Vol. I....No. 4. «7 
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Alleghany county.*) Many of those prairiei are ten or 
twelye miles in length, and three or four in width. Will it 
he pretended that the sides of those mountains were also 
lakes ? Farther — ^the most extensive prairies known, are the 
Teiy hi^ plains immediately west of the Rocky Mountains, 
and east of the mountains near the sources of the Arkansaw 
and Missouri riyers, extending even on the spurs of those 
mountains ; a country the highest perhaps in North America, 
with a great and continued descent to the Pacific on the ode 
side, and to the Gulf of Mexico on the other. 

The barrens, also, found in Kentucky, are another eridenee 
that water had no agency in their formation— they are situate, 
it is believed, in the elevated parts of the country exclusively. 

The writer of this, deeming it unnecessary to say more, or 
to produce more facts, (although much more may be said, and 
many more facts produced) to prove that prairies were not 
lakes, will now endeavour to prove that they were occasioned 
by the cwnhuBtion of vegetables. 

Prairies are found in those countries only that are coagenia! 
to the growth of grass, and only where the soil is sufficiently 
rich to produce it luxuriantly — they are found commonly on 
high plains, sufficiently drained to prevent water from re- 
maining on them the whole year ; for it is by no meani 
necessary that they should be always dry ; on the contrarj, 
if they are sufHciently level to prevent the rains from runniag 
off immediately, the grass will grow thicker and hi^er — but 
they must be sufficiently dry to bum, at least once in two or 
three years, during the long, dry season, called Indian ran- 
mer. It has been universidly remarked, that these seasons 
are much longer as we proceed westerly ^-commencing usually 
in October, and continuing a month and a half or two months, 
during which the vegetation is killed by the frosts, and dried 
by the sun ; the wet prairies arc also dried, and before the 
season has expired, the grass is perfectly combustible. 

* The proper name of these prairieii, and of one c^ the placet where they arr 
found, being illegible in the MS. we were obliged to omit thoK names ; we br 
lierc however that the mdm is not injured — Editor, 
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The Indiana, it is presomed^ (and the writer, from a ren 
dence in their country and with them, is well acquainted with 
their castoms) bom the woods, not ordtnarily for the purpose 
of taking or catching game, as suggested by Mr. A. but for 
many other adrantages attending that practice. If the woods 
be not burned as usual, the hunter finds it impossible to kill 
^ the game, which, alarmed at the great noise made in walking 
through the dry grass and leares, flee in all directions at his 
approach. Also the Indians travel much during the winter, 
from one village to another, and to and firom the various hunt- 
ing grounds, which becomes extremely painful and laborious^ 
from the quantity of briers, vines, grass, &c. To remedy 
tiiese and many other inconveniences, even the woods were 
originally burned so as to 'cause prairies, and for the same 
sud like reasons they continue to be burned towards the 
'dose of the Indian summer. 

Woodland is not commonly changed to prairie by one burn- 
ing, but by several successive conflagrations ; the first will kill 
the undergrowth, which causing a greater opening, and ad- 
nitting the sun and air more freely, increases the quantity of 
grass the ensuing season : the conflagration gonsequently in- 
creases, and is now sufficiently powerful to destroy Uie snmller 
timber ; and on the third year you behold an open prairie. 
. Ordinarily, all the country, of a nature to become prairie, is 
already in Uiat state ; yet the writer of this has seen, in the 
eountry between the Missouri and Mississippi, after unusual 
dry seasons, more than one hundred acres of woodland to* 
gather converted into prairie. And again, where the grass 
baa been prevented from burning by accidental causes, or the 
prairie has been depastured by large herds of domestic cattle, 
it will assume, in a few years, the appearance of a young 
forest Numerous proofi of this fitct can be adduced, but a 
few shall suflice. The vicinity of St Louis and St. Chariet 
affords instances. Both these beautiful places are situated on 
what are termed first and second bottoms, or flats — the former 
on the BTissisippi, the latter on the Missouri ; the second or 
upper bottoms, in both, are high plains, that commence within 
a few hundred yards of the rivers, and extend back many 

97* 
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miles ; all the old French inhabitants will tell you, that the 
prairies formerly came immediately up to those places. Now 
the snrroanding country for seTeral miles is coFered with a 
growth of trees of four or fi^e inches diameter, near die 
towns where the burning first ceased, and gradually diminishing 
in size as you recede, until you at length gain the open prairies. 
80 the barrens in Kentucky ; many of the first settlers of thii 
state distinctly recollect when many of those barrens were 
clear prairies, now partially coFered with small trees. It is 
deemed unnecessary to offer more proofs, or m^iMoal aiga- 
ments, in support of the opinion that the prairies were occa- 
sioned by fircy and not by water. Indeed one fjbnce at the 
maps of those extensive prairie countries, snrreyed by order 
of government, where the prairies and woodland are dislin- 
guished and correctly delineated, should cany coovictioB. 
The timber will be there observed to skirt the riven ; in the 
country near their sources a few solitary trees are seen, dose 
on the banks, secure fi'om the fires, and increasing in nomben 
as the rivers increase in size, and the low gronnds become 
more extensive. 

The view given of the prairies by Mr. A. is correct ; hat 
was certiinly painted in the winter season — ^they are, at that 
season, bleak and uncomfortable both to the feelii^ asd 
sight ; but a full return is made to both when the spring 
opens. The prairies (particulariy to the west) are thes 
covered with the richest verdure, interspersed with n 
immense variety of wild flowers, that send forth the molt 
grateful odours. Ascend one of the small hills, and you have 
a prospect as delightfiil as it is possible for the imaginatioD to 
conceive. Far as the eye can carry you, a delightful couotij 
extends, through which numerous streams wind their scrpea- 
tine courses, with proves and clumps of trees at intervals opoo 
their banks. On one hnnd, at an immense distance, the smaU 
hills and groves are seen rising above the blue horizon ; od 
the other, the view is pleasantly terminated by the wood 00 
the low grounds skirting the river to which the smaller streami 
are tributary— while herds of buffalo, elk, deer, and other 
sinimals, are frequently seen slowly travelling to and from the 
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watering-places, or grazing on the plains. The inhabited parts 
of the conntry present a prospect still more pleasing ; around 
the margin of those extensive rich prairies, numerous habitar 
lions are seen, withdrawn a short distance in the wood, from 
the winter's cold and summer's heat — their finely cultivated 
fields lie in the prairies, which yield at once to the plough^ 
without the previous Herculean labour of demolishing tiie 
forest. The area between the farms is a conomon of pasture to 
the numerous herds during the spring, summer, and autumn^ 
and a sm;dl part mowed affords hay for the winter. The 
&rmer who takes up his habitation in the neighbourhood of 
the prairies, has many of the advantages of an oM inhabited 
country, and all the advantages of the new. 



Art. hi. Sketch of the Mineralogy and Geology of the 
Vicinity of Williams* College^ Wtlliamstown, Mass, By 
Professor Dbwrt, of Williams^ College, in a letter to 
the Editor. 

X HE foUowing sketch includes a space extending from Hoo> 
•ack mountain on the east, to the State of New- York on the 
west, and a small distance into Vermont on the north. The 
accompanying map shows the relative situation of the streams, 
and the principal hills and mountains. The map is an enlaiged 
copy of Carleton's map of this part of the state, with one or 
two corrections, which truth required. The latitude and lon- 
gjltude are probably not perfectly accurate. 

WiUiams' College is situated in a valley, having on the west 
the hills of the Taconick* range ; on the east. Saddle Mountain^ 
which separates it for the most part from Adams ; and on the 
north, and northeast, two hills which belong to the southwest- 
em part of the range of the Green Mountains, Hoouuk River ^ 
rising several miles at the southeast, and passing through the 
northeastern part of WilUamstown, winds its course northwest 

* Fonner orUiog^phj, Toghconnuck and Togheofuiuc. That of th« teit de- 
vittet faither from the iHd&in, bat it later and preferablit. 
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to the Ffudson. It is an inconsUenble ftream, iboot sii rodi 
10 width, and its current is rapid. From the sooth, nms Grem 
River t a umaller stream, and enters the FToofock one mOe north- 
east of the college. The green colour ofthis stream, appean to 
be caused by a magnestan clay, which is washed from its bsab 
at the south part of the town. At the west is Wesihrook, ris- 
ing in Williamstown, and entering the Hoosack one mile and a 
half northwest of the college. The ml in this whole tract is 
generally clayey^ rather light for such a soil, and Tery rich. A 
gravelly soil appears in a few places, especially at the northern 
part. The interval on the Hoosaok extends only a small dis* 
tince from its banks, rarely exceeding, and often mnch less, 
than hsdf a mile, and presents the common appearances of 
alluvial hind. Rising from ten to twenty feet above this inter- 
val, the soil is in various places filled with rolled stones of 
quartz and limestone, as if the Hoosack had once been orach 
«bovr the banks which confine it at present. It is not inpro- 
bablc that its waters were formerly intercepted by the hifls in 
Pownal, five miles at the northwest, forming a snaaU hke in 
thiM valley. 

The hillfi of the Taconick range, (A*) on which passes 
thf line botwoon Msissachusetts and New-York, have gene- 
rally an elevation from twelve hundred to fourteen han- 
dred foot ; Forvnal Alountain (B) on the north, about fourteen 
hundred ; and Oiik hill (D) on the northeast, twelve hundred 
feot above the east collepe (C.) Saddle Mountain (EF) is an 
insulated mas!«, separated from the Taconick range by the val- 
ley of Williamstown, and from Hoosack Mountain, by the val- 
ley in Adaia«. It lies about south southwest, and is nearlv 
ei^ht miles in length, and two in breadth. It is composed of 
two ranges, the e;u»tern and highest (FG) being in Adams. The 
mountain has its nime from two of its peaks, which present 
at a di5ttm€e the appearance of the two elevations of a $addU. 
The west rangv (E) is divided into rsro parts quite to its base, 
which with the *lope of the e;ist range encloses, on three sides, 
4n irregular hollow, cdled the Hopper. (H) The norther 
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|Art (E) of the west ran^ is nearij two miles in len|;th, and 
rises to the height of eighteeo hundred feet ; the southern (I) 
rises abruptly into a peak of the elevation of seventeen hundred 
feet The height of the valley between the two ranges is about 
fourteen hundred feet. You enter the Hopper from the west* 
passing along a branch of Green River, and a romantic, wild, 
and sublime prospect opens before you. Nearly east of the 
entrance into the Hopper, lies the highest point of the Saddle, 
fimiliarly called Gray LocK (F) being about twenty-eight hun- 
dred feet above the college, and probably four thousand feet 
above the ttde-water of the Hudson at Troy. This is the high- 
est land in Massachusetts. About two miles north northeast, 
u the northern peak (G) elevated twenty-three hundred feet. 
The valley in Adams is bounded on the east by Hoosack 
mountain, (K) elevated from fourteen hundred to eighteen hun- 
dred feet, and extending several miles west of south : it forms 
a part of the range which commences at Wut Rock in Con- 
necticut. 

The country included in this sketch is principally prtrntitrM; 
lying on the west of the summit of the primitive range, which 
passes southerly into Connecticut. The rocks and minerals 
wiU be mentioned in the following order. 

1. Granite, A few pieces have been found at the foot of 
Oak hill, one mile northeast of the college. It consists prin- 
cipally of feldspar. Four miles east, are large masses of gra- 
nite on both sides of the Hoosack, and on ascending Hoosack 
mountain they become more numerous. The principal part of 
this is quartz, often of a purple colour ; the mica black, and 
the rocks exceedingly hard. I have never noticed any mine- 
rals imbedded in it. The vortex of Pownal mountain is also 
granitic. 

2. Gneiss and Mica Slate. I connect these two, because 
they are not often distinct, and appear to pass into each other. 
They are found in large strata on Hoosack Mountain, on a hill 
(L) connected with Saddle Mountain, and on the east side of Sad- 
dle Mountain. The highest and the west ridge of Saddle Moun- 
tain are mica slate. The Hopper shows the inclination of the 
strata quite to the base of the mountain. The inclination is to 
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e«t 1^ Dortheart, htm tern Id ferty dtepMK Oiilht 
iMiliwett Boonlan «€ SUilIt, the state mrehum totibt m» 
IMt fermc«BBdenblediftaiiee,Mdartt veiyfiMB 
date, Iraiivf gopewhat the a|»|iMnnc« oC a 
By thh Baae thejm cdM ui Mr. Eflton^a IwlaKte Oiaitpr, 
Bome of the rocks iqppear to be fa/#Mtw I h«f« bees dii| 
however, to detect bat ■ rerj woate q e an t ky of] 
«ny «peciDeM i have tried, thoof^ I u h ta i u ed a 
IMoportioD of ahnriae. The higher hilla of the 
rtage are coaiposed priDcipally of # similar alale^ lyi^f ia Ihs 
aaoie directioa, and with fimilar iaclioatioD ; bat it ■lyaaiatp 
hare passed still fiirther froB mica slater ' M the aoffhwest 
Mmer of the stale, which is near the Ibotaf^tef ndga miSbm 
l^bce, the rock is very similar to soara of thsioo the aaadi^ 
w<cst motrntam me a ti o ped above. About amile aailhwastaf 
tfiis comer, the rocks are cleft in several plaeaa/aad mvoa^is 
sacb a depth, that the snow and ice remain here Ihrn^ Ihs 
year. The Snam Hole (M) is about thirty feet hmf « aaiinaartf 
aa deep at the eart end, ascends to the west, or lu si ai ds the 
smnmit of the ridge, and is from ten to twwity feet wide. 
When I visited it in Jane, the snow was six feet deep aa ioe 
of unknown depth. The rock is here passing into argillaamm 
date ; and in many places it becomes argiiiaeeou$ and dUonfe 
Hate. For the other rock, you have, I believe, proposed tbe 
name taleo$e date. 

3. Quartz, Thoogh qaartx is scattered throogh all the pre- 
ceding rock in masses of different sizes, it is fband ia grest 
qnaotity on die northeast part of Saddle Monntain, 300 or 
400 feet above the college, and thence to the Hoosack aioag 
tbe side of the hill (L.) It is granular, oAen white and traas- 
locent, and often coloured with ozyd of iron. It forms Staac 
*ffi7/, (N) a mile southwest of the college, on tbe veilez of 
which is argillaceous elate. This hill slopes to West Brook, 
where quartz often forms perpendicular banks from 50 to 100 
feet high. Here also argillaceous slate rests on the qaartx,ss 
well as on the vertex, and on the east side of Stone WL 
Quartz appears again on the opposite side of West Brook, M 
further north, on a hill connected with the Taconick 



Ob tfiase tir* hilkv H Het.in burfe •tniitt».iiir.liniBg, like Ibe 
mica slate, to the east and northeait, oftea divided bj Teiaa 
into riionboidal matmi On the east tide of Stone Hill, it ia 
OMire granular, and wmf perhaps he called armacwm ^uartg^ 
fiontaining a larger proportion of iron. Near the bateof Hoc* 
■Bck MoQotain, nnular qaarts is found, which extends round 
ihe north side of the Hoosack to Oak HiU, (D) which is 
whoUj composed of it It lies in rounded firagmeDts, called 
JkordAsocff, through the northern part of the valley, and on 
Mie sides of Oak Hill in huge rocks, presenting nearly perpek^ 
dicular fronts from 20 to 60 feet in height, and many rods in 
length. The strata are io soom places horizontal, and in 
•Ihers neariy perpendicuhur. In one place it forms phUes, 
firom 2 to 5 feet on a side, and from half an inch to several 
inches in thicloMss, which are nearly perfect rhomboids, the 
•dges never being perpendicular to the sides. Most of .the 
foaitz, except theiavhite, yields a small portion of lipue, and 
has been called cakareoam^maru, Qruuy qwurU^ ra99 quartz^ 
homstone, and rodk cnfttal^ are occasionally found ; the last in 
considerable quantity south of Stone HiU. On the stream 
wihish issues from the Moppw^ is arenaceous quarts of a slalgr 
ataiclnre» which is an excellent stone for sharpening the 
iskueU used by tioMoUten. 

.4. dfranalar lMM$Um§ is abundant at the Coi>s or FalU^ in 
Adams, and on both sides of the Hoosack. ThflbCbve or FaiUf 
(O) is a singular chasm between limestone rocks. A small 
atieam,. which appears once to have run on the surfece of the 
hollow between two small elevations, has now worn a passage 
■any feet in depth through the limestone. The chasm is nar- 
tow, winding in its course several rods long, and its opposite 
aides were connected, till four years ago, by a natural bridge 
of limestone. From the bridge to thewater is 70 feet There 
is a dark cavern of several feet diameter, and some passagns 
into the rocks. The white marble walls, the foaming of the 
water below, the piles and irregularity of the rocks, and the 
thick overhanging, trees, make the scene very wild and inter- 
asfting. The limestone rests on mica slate. On the west 
of the Hoosack^ and east base of the bill, (L) the same 







oottMhgnJMd Mdfdiile Unrntoe ii fnnwij iMKin"ea:<hfc 
■icafllatoatthe wflftof il..- ■• i> •?-'■-.... o-..- 1; v , 

At the north and wait bMO of £Mde Mmuimm^^mi^i 
ftleM ele?«tioA tkan the qurtB» tra ejrtenaive, ■trite 
tiDne, HiRliaing thuimie way m Uie nicafl|«t»of ^ba 
It it iM dMnetty cnuwhr* m4 J«m wliit» thn. tha other. Ml 
beloBsi to the mme rockr it = ferns- teleteMy good 
Setiveen the •tniteereoffjateb of oarfaoiMto mtMmm^ 
driy and tseding to the /eeliMlar jbraiM ftnie. off theae.ilwta 
qipeer.to he com poee d of hlended ciyiAolittf thinskmit .In 
one place are strata of ae?cnl roda in le^glh tmi tnaadrtk 
which are inclined to the aonthweat. end^hm Jie ngiinat thOj 
nicaalateoftheinonntain. The in«linatioiMa rtieel iwt]f4am 
degreea. Unleta tUa limeatone be oonnaofend. wift that en,thi|. 
east of Saddle Monntain, (and no connezioo haa jet been tm 
oed,) it nnist be considered as lyi^gon heth sUea of the ajca 
slste, or alternating with it ?.-. i>.m:i v.^ 

6. ^f|p(22ac«oii«Slalsrestionq«artsenStoiqnIlill|andift 
frond low down in the Talley connected with ,linMBlsM^« It 
censtitntes the hill (P) connected with the Tnconick laifir 
and also Northwest hill, (Q) whose base is fxwyact limttstipn 
A few miles north, this slate is distinctly marked, and in alJMii 
12 miles, forms hills of roof siole in Hosack, New-Yoik. It ii 
annually carried in large quantities to Albany. On the fiist- 
mentioned hill, it contains some talc, 

6. Aluminow iUUe, This is found in argiUaceoos slaie, ia 
Pownal, 6 miles north, at the base of a hill eaat of the Hso- 
sack. It is used to tet colours. 

7. Chlorite, In rounded masses, generally with qoarti, 
scattered through the valley in Williamstown, and fooAd at an 
eleration of some hundred feet on the hiUs of the Taconick 
tange. Chlorite slate has already been mentioned as occar- 
riog on the same range. 

8. RtMU ^one. In rounded masses through the ralley. 

9. Compact Limeitonc, In several places low in the TaHey. 
Near the college it is white and deep gray. In the veiM sf 
the latter, tak is diffused in all directions. It oontaini silsii 
often from 3 to 15 per cent., and sonjietinies gives fire wA 
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•leeL In flome caees it ii earthy. On Green RiTer, one and 
a half mile south of the college, it lies in thin strata, which are 
divided by seams into very regolar rhomboidal plates of va- 
rious sizes. On some scattered fragments on diis river, are 
fonnd carbonate of lime in crystals, with pieces of white feld- 
spar. On West Bro<A, this gray limestone is traversed by a 
▼ein of quarts, containing sulphnret of iron. The strata of 
this rock are almost invariably inclined to the east. A coarse 
toapntone is found in the limestone near the college, and 
• vein made up of brown argillaceous slate, soapstone, quartz, 
and sulphuret of iron, passes through it. This limestone ap- 
pears to be very different from that at the base of Saddle 
Mountain, and from that which yields the marble of Berkshire 
county. It may still be jmmtihfoe, but primUive can^paei /wie- 
alofie. 

10. Chamtett of Kirwan, Qiuirtv, and Ftidtpar, This aggre- 
gate forms extensive strata at the east base of Stone Hill. The 
feldspar is diffused in grains through the quartz, and sometimes 
crystalline, foimiogporphyriiie quarU. This aggregate ia often 
compact and very hard, but frequently it is porous and hard, 
ferming good millstones. Sometimes the quartz appears in 
floch fragments, that the stone resembles breccia. 

11. Black TVwrma/tne. In beautiful small six-sided prisms, 
in scattered pieces of mica slate at the base of Stone Hill. 

12. Amiantkui. Only a small specimen, attached to argiUa- 
€€0U8 state. 

13. Bitter Spar. On compact limestone at West Brook. 
Some of the crystals are rhomboids, and some appear to be 
the half of rhomboids split through their longer diagonal. 

14. Jaeper. The common brown or red, and black, in small 
rounded masses, and also a piece of variegated or striped jas- 
per. 

15. Oalena. Only a specimen in the limestone on West 
Brook. 

16. Irofi Ore. Btg ore on the Hoosack, a mile northeast of 
die college. Yellow earthy from which fellow ochre is obtained 
in great quantity, in a hill (R) on the bank of Oreen River, ? 
miles south of tfie college. 



• 

At the north end of Saddle Mountain, bot low down, jeUov 
earth is connected with reddU, or d substance moch resemUiif 
it It ifl less hard than the common reddle, but is conposd 
of the same ingredients. 

Magnetic Oxyd rf inmy regular octaedrons, in mica sfate U 
the base of Stone Hill. 

Supersulphuret of Inm^ massive and crystallized, in ai9ll»> 
ceous slate, mica slate, compact limestone, and qoartz. 

17. Prau. Beantiful, and containing salphnret of iron; 
latelj found by Mr. Eaton, a little east of the sommit of Hoo- 
sack Mountain, in Florida. 

18. Puddingstome. Where Pownal Mountain reaches the 
Hoosack, (T) 3 miles north of the colleise, are some biUs d 
this aggregJite. It is composed of rounded masses of qnsrti, 
chlorite, and limestone, of various sizes, connected bj an v- 
gillaceous cement. 

19. PoUert* Clay. Excellent for vessels of conunon potteiy. 

The minerals of this section, it isobvioos, are not very im- 
portant ; but as connected with a transverse section rf the 
country, they possess considerable interest. For this rcaios 
they have been particularly mentioned* 

In the north part of WilHamstown is a minercU ipring^ hoi- 
liarly called the Sand Spring (S.) The water rises from seve- 
ral places in a reservoir of about a rod in diameter, and from 
one to three feet deep. It is very soft and warm, but contains 
very little saline or earthy matter. Gas continually rises ia 
it. It appears much to resemble the spring at New LebaDon, 
New- York, and has proved useful in the cure particularly of 
some cutaneous diseases. 

The transverse section^ connected with the map, passes orer 
Stone Hill, and the north part of Saddle Mountain. The dif- 
ferent rocks are shown in the section, directly below their 
places on the map, by drawing lines from the several stnta 
parallel to the sides of the map. This section is connected 
with that given by Mr. Hitchcock, in the 2d number of this 
Journal. It ought perhaps to be mentioned, that accordiof 
to Mr. Eaton*8 account, the granite of this section sinks uoder 
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gneiss to the east, and rises again in Hampshire County, 
" supporting the same rock of gneiss ;'' hut where it reappears, 
the granite contains " many imbedded minerals." This section 
corresponds generally to the place and character of the mine- 
fbIs in any section across Berkshire county. There are, 
however, some peculiarities which may be mentioned at a fu- 
ture day. The colouring corresponds to that on the geologi- 
cal map in Cleayeland's Mineralogy. 

C. DEWEY. 
WUliams' QdUge, Jan. 27, 1819. 

P. S. I have a part of a rock crystal^ which contains, in a hol- 
low, a liquid and a little airy and some black or brown particles^ 
which just sink in the liquid. It was found several years since 
at Diamond Hill in Cattskill. This hill is only a small emi- 
nence on the bank of the creek at that place, composed of 
limestone, (if I have been correctly informed,) between the 
strata of which, and on the side next the creek, this and other 
rock crystals were found. I believe. Sir, you have one like 
the above, obtained from the same place. The crystal, which 
was generously given me by Mr. Van Loon, who found it, is 
only a part of two crystals connected at their bases. Partly 
under one of the solid angles formed by the united pyramids, 
is the hollow, about f inch long, about } filled with the air, and 
about ^ inch wide. The principal curiosity about it is the 
Bquid. It has never been known to /retre. It was exposed 
yesterday morning an hour to an atmosphere 4 and 6 de- 
grees below zero. It became less fluid, for the bubble of air 
moved with less ease and rapidity. Still the liquid was fluid. 
Its colour, which is naturally white, had a slight tinge of yellow. 
The Rev. Mr. Schaefler of New-York supposes the black par- 
ticles are bitumen. Is it possible the liquid is naptha? This 
oil is sometimes colourless, and does not congeal at zero, and 
that which I distiUed from the Seneca oil, does congeal at 
some degrees below zero. It can hardly be tali wcUer^ unless 
It be very $alt^ and even then, it would have congealed at the 
temperature of the air yesterday. What way can be devised 
to ascertain what it is ? 

Jam. 30, 1819. 
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After Mcioff Uie notice of die crjitab feiml ift Hadneiiy 
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CD. 



Akt. IV. On the Tourmalbus and other Mnemls fnmi 
&i ChesUrfidd and Goshen^ MasMchtseiU^ <y CoL 
Oeoroe Gibbs. 

(For On AsnkM JowmI orSdaoe.) 

J. HE schorl of the mineralogists of the last centary imited t 
rarietj of sobstances which snbseqaent obserrations bare 
separated into sereral species. The green ochorl is now tbe 
epidote, or the Vesorian, or the actynolite. Tbe ridet schorl, 
and the lenticular schorl, are the axinite. The black ▼oJcmr 
schorl is the aagite. The white VesuTian schorl is the soimile. 
The white grenatifonn is tbe leucite. The white prisaMlk 
is the pycnite, a species of the topaz, and another is a vaiietf 
of feldspar. Of the blue schorl, one variety is the ozyd of tita- 
nium, another the sappare, and another the phosphate d 
iron. The schorl crocifom is the granatite. The octahedril 
schorl is the octahedrite, or anatase. The red schorl of Hob* 
gary, and the purple of Madagascar, are yarietiea of the oiyd 
of titanium. The spathique schorl is the spodtimen. 

Tbe black schorl, and the electric schorl, only remained, «i 
to a?oid the confiisioD created by the use of the term schorl, 
the name of tourmaline was given to this species by that cele- 
brated mineralogist, the Abbe HaCiy.* 

* If this memoir should ever meet the eje of this amiable nwn, I trmsX bt wl 
excuse tbe notice to fvhich his laboan so jostlj entitle him. To him we aie in- 
debted for a complete science of crjrstallographj, and for bavin^ detenniscd *r 
existence and limit of species, which mioeralo^sts had not ohfiifid, aad i 
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. The tourmaliDe is fimod of alinott every cdow, end .this 
verie^ of colour. caused at first a number to be fiNrmed uA 
new species ; which are now considered only as Tarietiea of 
tbe toonnaline : such aa the rubellite, the tourmaline apy(e» 
and indicoUte. 

The different analyses of the tearmaline, however, affiirds a 
greater Tariety of results than is known in almost any other 
mineral. 

^ The specific gravity of the black varies firom S.08 to 3.36 

Green . from 3. 15 to 3.36 • 
Red . from 2.87 ta 3. 10 

Analysis gives Silex from . . 36 to 68- - 

Alamine . • . 20 to 48 

Magnesia • • to 10 

Iron . • . . . to 23 

Manganese « • to 13 % 

Alkali ... to 10 

** ' Water ... to 4 



•♦♦' 
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' These differences aaost be in some measure ascribed to a 
ia£uk in the accuracy of Some of the aaafyses. But it appears 
iron has not been discovered in the red tourmaline. It Is 
UBWorthy o£ notice, that the. red tourmaline is considered 
inibsible, but tbe others fusible. 

iThe red tourmaline has been the most valued, from its 
eoaieity, its employment in jewelry, and the beauty of its 
efcyatsli. It has been discovered in Siberia, in Moravia, in 
the Ea8t*Indies, and in Massachusetts. In Siberia it is feund 
hs a vein of decomposed feldspar in a fine-grained granite, with 
black tourmaline. In Moravia with quartE and lepidolite (or 
ieae-celouied mica) in gneiss. In the East-Indies, at Ava and 
Ceyloa, -but its geological situation is not known, though it is 
fnbahly in gneiss or granite. 

coaldaot datenune. He htm devoted t long Ule to the unproremeot of science ; 
mA kiMhk pniee, that be hu prntenred the meekneM of reUpoo amidrt thr 
■MMt iitteiriag toccen. Oar fcientiSc cu unti ymeD, who hare Titited Puit, hmve 
koHi pwlicahvlj ndBbtod lo him; tad this noticn it, in their behalf, txrth the 
liifavla of jartice mad grali t u de. 
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The red or rose tourmaline of Massacbosettf , is tnai 
duefly at Chesterfield, in a sahordinate bed of f;raoite, cob- 
tained in mica slate. The mica slate is the predominaot rock 
of the coantrj. it is fine grained, and cootains an ahondance 
of small garnets. Direction of the strata north and south, 
farying a little easteriy ; inclination perpendicolar. The 
bed of granite is about three handred feet long, and from fir* 
to twenty feet broad. It is contained in a narrow ridge of 
mica slate, which descends into, and is lost in, a Talley. The 
sides are precipitous ; the highest pUrt is about fbrtj feet 
high. On the east side a considerable part of the granite hai 
been destroyed by natural causes, leaving the granite bare. 
The granite consists chiefly of granular feldspar, with graiof 
of white quartz, and a little light coloured mica, is modefatelj 
fine grained, and of a grayish white colour. In addition to 
tourmaline, it contains also emerald, some of the ciystals of 
which are from three to dvt inches in dianaeter. 1 sue- 
ceeded in getting one out of its matrix, which is three and a 
half inches in disuneter, and its summit (which is a pbne 
without any additional facettes) is perfect. 

The tourmalines are contained chiefly in a false Tein of 
silicious feldspar and quartz, which begins in the centre of the 
upper edge of the bed of granite, and passes obliquely, de- 
scending to the northeast, about twenty feet, where it is inter- 
cepted from sight by the mica slate. The yein is about one 
and a half foot thick in the upper part, and not nsore th ?!? lit 
or eight inches where it is lo<t. This vein of siUcious feld- 
spar contains also a vein of bluisb white transparent quartz, 
which is from three to eight inches thick, and passes throng 
the centre of the vein of feldspar. 

When 1 drst examiiieil this rock, soon after its discoveiy 
by Dr. Hunt, of NonhMinpton, I determined the feldspar to 
be a new variety, which Iia> been since confirmed by Fro- 
fessor HautViaau, an. I now ruiks a^ a new s\ib-specie«, under 
the name of silicious icld^par. (P. 41, of the Miueralogical 
Table.) 
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The analjsis of Professor Stromeyer, ef Oottingen, fiyeti 

Silez ; 70.68 

Alumine 19.80 

Soda 9.06 

IroDy Mag. and Lime 38 



99.91 



The chief differeDce between thift and the adnlariais, iha£ 
cine contains fourteen potash and the other nine soda. Be- 
tween this and the saassurite, or tenacious feldspar, the <me 
contains eleven of lime, and the! other oilly a trace. 

The silicious feldspar, i^hich I sospect to be the basis of the 
ghinite, crystallizes in thin rhomboidal tabled. They are vety 
frangible, and have one clivage perpendicular to the faceA of 
the tables. Sometimes the tables have one lateral edge or 
more truncated. In one fragment of a crystal I observed a 
very obtuse acumination on the table, which appeared to be 
diedral, the sides being placed on the obtuse lateral edges of 
the tables. On account of the extreme frangibility df thef 
crystals, it is certainly extremely difficult to seize their cha- 
racters. Specific gravity only 2.333, probably owing to 
interstices between the tables. The colour is white, trans- 
lucid, passing to semi-transparent ; lustre somietimes dull, at 
others shining. The tables are sometimes so aggregated that 
their edges being exposed, offer wedge-shaped and stellifbrni 
'%are8. The tourmalines are chiefly contained in this vein.- 
They are red, or gre^n, rarely blue or black. 

The green tourmalines vary from one-eighth 6f an inch to 
one inch in diameter ; they are sometimes four inches in 
length, and are entirely confined to the inner vein of quartz. 
They are triedral prisms, with convex faces, striated longi- 
tudinally, and generally traversed perpendicularly to the axis, 
with very small fissures filled by some silicious substance, 
probably feldspar. These green crystals are opaque. The 
red tourmaline is frequently enclosed in the green. In certainr 
parts of the vein almost every green crystal encloses a red 
•ne, which always corresponds by its sides a^d angles witb 

Vol. I....N0. 4. 28 
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Ite eitflrior CTfitdi flmwitiinat «timi htyer of t>k ■tertaiiea 
between the outer and inner cijstaL Id one tpedmen I 
found three crystak of the red aggregpited txigether, and en- 
closed in one of the green* In another crjvtal I ibond pjrites 
in the place of the red tonnnaline. The latgest ciTftd of 
the red was one qoarter of an inch in diameter^ and four 
inches long. The red toamudines Tary in intenaitj ef coloir, 
and frequently (particularly in ^e interior) past into Tiokt 
They p«a froaa translacid to semi-tmnsparent I have fimnd 
some that were terminated bjrtriedral pyramids. Theciyalrii 
ate gttieririly perpendicalar to the SMtos of the toio. flmeB 
crystals of the red often run from the tein of quarts into the 
adjoining feldspar. The granite ako coailMDa namute cryi' 
tab of dark and light blue tourmaline, and pde green erne* 
tiM» with a Tery few garnets and pyrites, in the lower part 
of tiie vein, five to six feet from its interruption by the mica 
skUe, the red tourmaline soarcely appears, and the vein edn* 
taioB chiefly bluish amorphous quarts and green tonrmsUne. 
It is therefore probable that this vein will not afibrd hence- 
forward a gfeat supply of this beautifhl mineral. 

About six miles from Chesterfield, in Goshen, is found the 
rose mica, with tourmalines and emeralds intenpersed in the 
granite. Unfortunately the bed of granite has not been dis- 
covered, and the specimens we possess are taken from loose 
rocks, scattered over a small extent of ground in a valley, in 
the neighbourhood of mica slate. The rose mica is found in 
a large grained granite with amorphous quartz and sihcioos 
feldspar, crystallized and amorphous. The mica is generally 
of a rose red, sometimes yellowish green. It crystallizes in 
rhomboidal tables, rarely truncated on the acute angles, 
passing into the hexaedral table. The tourmalines are Ught 
and dark green and blue, of various shades of intensity, fre- 
quently acicular and stellated. The black, the red, and the 
violet tourmalines also occur, but more rarely. Sometimes 
the green prisms enclose others of blue and black. Specific 
gravity of these varieties from 3. to 3.1. The green and blue 
cr3rstal8 in this locality are translucid or semi-transparent. 
The feldspar is generally white, rarely light blue. There are 
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ioffle emerakh in the granite. Among iome tpecktent wliicfa 
Mr. Weeks of New-Tork, who discorered this localitj, wta 
to good as to giro me, I found a beantifal rose emerald fai its 
matrix. It is a hexaedral prism, abont one and a qaarter inch 
in diameter, the smnmit a plane, one of the lateral edges hat 
a tmncatore. About half of the diameter of the prism is free 
from the matrix, and half an inch of the prism. The coloaf 
is a pale rose, rather more ttansparent Asm the emerald; 

The coloar of the mica of the Goshen gianite calls to mind 
the lepidolite or lilalite, which (fbrmeriy considered as a 
distinct species) has now been united to mka. The tepidoKtc^ 
of Rosena is abo aceompanied by the tourmaline a]iyre^ now 
the red tourmaline. 
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Art* V* Observalhiu on the Mnerah eonnecied with 
the Cfneiss range of Liichfield anrnhf^ bjf Mr. J0911 ¥d 
Brace, of Ldtchfieldy Conn. 

JL HE gneiss formation is Ihe most extenstre of any in Litch- 
Aeld county, and embraces a number of very interesting mine* 
tab. It extends east into Hartford county. On the north it 
funs into Massachusetts, though frequently interrupted by the* 
fimestone formation, which rests upon it. It forms the prin- 
cipal, and in many cases the only rock of the eastern and north- 
eastern sections of the county, and of the towns of Litchfield, 
Goshen, Warden, ComwaU, and Norfolk. In Washington and 
Canaan, it constitutes the rock of the' high mountains, and is a 
part of the same range in the other towns, while the Talleys 
and the more moderate elevations are covered with limestone. 
The river Housatonic appears to have made its way through 
thia range, for the same rock continues on the western side 
of the river parallel to it in the mountains of Kent, Sharon, 
and Salisbury. In Litchfield commences a range of porphy- 
ffitic granite, or porphyritic gneiny which alternates with the 
ebomion gneiss, and in some instances rests upon it. This rock 

28* 
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begins at Moant Prospect, between Litchfield and Warren, and 
runs threogfa Sonth Farms, Bethlem, and Watertown. The 
cfjalak of feldspar in it, are often very perfect. 

The primitive granite, as a rock, is not found, though it lies 
scattered on the surface in great quantities, and large masses. 
The graphic granite in this region is often remarkably fine. 
Mica slate constitutes a considerable part of those rocks that 
rest on the gneiss, though never found in such elevated situa- 
tions. The mica slate rocks are always inclined at a great an- 
gle with the horizon, and follow the direction of the other 
range. Litchfield village, Chesnut hill, and great part of Har- 
wington, are entirely composed of this rock. The Bantum-and 
the Waterbury rivers have their bottoms of it Some of the 
brooks entering the Waterbury, have cut their passage through 
the mica slate, leaving walls of 40 or 50 feet on each side, tra- 
versed by veins of a very coarse-grained granite, and often 
much mixed with sulphuret of iron. The slate near HarwiAg- 
ton meeting-house contains a great quantity of sulphuret of 
iron. Mica slate likewise lies on the sides of the gneiss range 
in Canaan and Salisbury, where it dips under the limestone. 
Sifnite is scattered on the surface in large masses, especially 
where the porpbyritic gneiss is found. Sometimes, however, 
the masses are so large as to form mountains. Mount Tom, 
between Litchfield and Washington, is of this nature, being 
entirely composed of sienite, resting on gneiss. Slaty sienite 
is frequently fouud, having a very large proportion of horn- 
blende. 

The minerals that are found in this region, are much mare 
interesting than its geology. In describing them, I shall con- 
fine myself to the district east of the limestone range, intending 
at some future time to investigate and describe the limestone 
country. 

Carbonate of lime, the granular limestone, is scattered over 
the whole of tliis region. It often is found in the cavities of 
decayed quartz rocks, and contains trcmolite and augite. 

Cj^anite oTSappar, is found in great quantities, especially in 
Harwington and Litchfield. A crystalline mass of this was 
found a few years ago, weighing probably 15 cwt. ; it lay on it 
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mica 8late ridge, and undoubtedly had been foimeriy imbedded 
in the slate. Beautiful white talc, and small crystals of aul- 
phuret of iron, are disseminated in the mass. Specimens of 
this mass are in almost all the cabinets in America. Smaller 
masses have been found associated with feldspar. Small crys- 
tals of this mineral are very common in mica slate, with staa- 
rotide and garnet. Two of these crystals are often arranged 
at right angles with each other. In Cornwall it is found in 
small crystals in the gneiss containing graphite. 

Staurolide is Tery common and very beautiful. It is found 
principally in mica slate, and exhibits often the cross. It most 
generally is crystallized in four-sided prisms. 

QuariZf of course, is common. Cornwall particularly is dis* 
tinguished for the tmoky variety. Ferruginous quartz is fbaiid 
in rolled masses in the whole of this range. 

Petro silex^ in rolled masses with ferruginous quartz, con- 
taining Feins of chalcedony and AoriMtoiie, and geodes of quarts 
crystals, are common in Litchfield and Goahen. Sometimes 
these masses in the interior assume the iqppearance of Burr- 
atone. 

Common opal has been found in Litchfield, though rarely. 
It was part of a mass of ferruginous quartz, with indelible 
dendritic impression. It is very hard, and its fracture is con- 
choidal. 

Mica is very common. It is found green, white, and per> 
fectly black. It generally occurs in blocks of granite. 

Sdkorlf in rounded crystals, is found in all the granite in this 
range ; in radiating crystals on quartz ; and in acicular crys- 
tals on mica slate. The large crystals are so brittle, that few 
of them can be obtained perfect. I once found it in Litch- 
field, near Plymouth, in prismatic crystals on earthy graphite. 

Feldspar is very common and beautiful in all the towns. It 
is usually found in rhomboidal fragments, and has a fine lustre. 
It is blue, white, and red. Some of the granite of Torring- 
ford is very beautiful, being composed of white and smoky 
quartz, red feldspar, and green mica. In the porphyritic 
gneiss, feldspar is in six-sided prisms. One small crystal of 
adularia, well defined, has been found by E. Wilkins, Esq. 
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litcUeld m gnoite. Us colomB are p-een, yeemah yd- 
lowy pale jeHow, and brvwa. Iti crjitalB are oAm Teiy p6r*> 

pameU are codhdod u all the tovma of this raoge. 

Very beaadfiil cryatab of dni auner^ hafe Wca 
^ashiflftoo, affodated with fekbrpar. Thej are aa 
founded at to render it yery difficult to diacoTer their form. 
They have a very fine lustre, and are of an oliTe green ; in 
Litchfield, in crystals with hornblende, and gnpkdc firanite, 
pnd in veins in sienite. 

Perhaps no region can be foond contaoiqg more beaotifol 
iarmndiU. All its varieties occur ; the fibroasoClitcbfield and 
BetUem is very distingiiished. In Canaan, it ia Ibwid contain- 
ing crystak of solphoret of iron. I do not speak here of the 
(jremolite foand in the lioiestone range. 

Commofi a$be$ius exists in Washington and New MUfoid. 

The white augiu is a mineral found in this range; in 
Litchfield, in six-sided prisms very mack flattened, on qoaiia, 
and carbonate of lime with tremolite. They sometimes occur 
several inches long. 

The lamellar ^nd daty varieties of common hombUnde are 
very common. 

Radiated aciynolite of a beautiful bluish green in Litchfield^ 
in Canton of a brownish green. 

Steatite is common, and is quarried in Litchfield. The va- 
rieties of ta/c are very common, connected with steatite, cya- 
pite, and chlorite. 

Chlorite in Litchfield, is ibund on qoartz, with talc. 

Porcehiin clay in Litchfield in small quantities, ud in Wash* 
ington. 

Graphite is found in Cornwall in great quantities. Its gangae 
is gueiss and sienite. It is kmellar, and has a metaUic Instie ; 
is easily obtained, and might be made osefoL Epidote andcj- 
i^ite are found with it. 

Ores arc not common. Oxides of iron, and sulphnret of iroa 
^e scattered over the whole range. Near Mount Prospect 
in Utfhheli, solphnret of iron in mass is in grea( quantitiet; 



•ad folphate of iroa tm the sar&cc of the grouad near it A 
etooe contaming a few grainB of noltae capper wa$ fbond ie 
Jiitobfield. 

The red oxyde of titamum occurs in Litehfield sparin^y. 
A very haDdsome specimea of the r§$ictilaUd oxyde rf tUamwm^ 
was picked ap. It was on mica, and the mica had an endent 
tendency towards the same form. 
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Art. VI* An Account of two North American Speeiee of 
Rottbolliaj discovered on the Sea^oaat in the State ^ 
Georgia, by Dr. William Baldwin, of PkUadelphia0 

Flowers ui pairs^ or two from each joint of the roAiSf Oftf 
neutral. T%e neutral, or imperfect ftomers^ pedieiHate. 



RottbbUia corrugata. 

v^ULHO erecto, compresso, ralcato, g^abro^ ramoao: foUii 
lo^^ angoatisqae : spicis anb-compressifly nndit super nno 
latere, solitariis et terminaliboi, supremis approzimatis : 
calycis biTalris, valva exteriori transTen^ corrugata et longi- 
tadinaliter mgosa : corolla triFalFis. 

Culm erect» compressed, snlcate, smooth, ramose : leaves 
long and narrow : spikes slightly compressed, naked on one 
tide, solitary and terminal, approziiiiating towards the summit : 
calyx 2«val7ed, the exterior Talre transyersely corrugate^ and 
loBgitndinaUy wrinkled: corolla S-vabed. Fid. Nmttai^e 
North American Genera^ ▼. I. p. 84.* 

^ Mr, ^{^MM wiXleicmenm kit T^taABki%mjf mm spe^^ Hitkooir- 

hdOB of auf plant wu dsrired ftam ray Hcfbtrium, wbere be foand it uite tbt 
amma tHpseeimeyUnMcm^Jm^f AKWigh it Msikv^lyi^lW plant <tf 
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Cwlm tir» to Uirec feet fai^ witli a Tery tolkl eitenor»bfll 
qfomgjf within, compcetsed, ind deeply grooved oa its 
angle tbe whole leogth between the jointB. Ijtasta loiigt 
row, and acale, scabrom on the nargin and wdrib. Sbfalfct 
compressed, correspondiog with the calm, shorter thsn tha 
intemodes, open, with membraneoos margpins. Pedmmtht shsit, 
clothed with a thin membraneous acate pointed sheath, which 
generally encloses also the base of the spike. S/nkes two to 
three inches long. The flowers are arranged in alternate or- 
der, bat occupy only one side of the rachis, as in the R. dimi" 
diaia. The neutral florets, or davau pedicels, are joined laU* 
rally to the perfect flowers. Articulations of the rachis re- 
markably tumid, attenuated beneath, flat on the infteiior 8nde» 
fzterioiiy convex, scabrous, and longitudinally striate. The 
exterior ralre of the calyx, in the peiiect flowen, 19 ofale, 
obtuse, very thick, cartilaginous, the inner margin inflected, 
and deeply marked on its outer surface with from three to fire 
earmgtUiansy with longitudinal ridges between them ; the in- 
terior valTe IB smaller, of equal length, acute, ruled, coriace- 
ous, smooth, and with the inner margin also inflected. The 
Talves of the corolla are membraneous, ovate, acute, white, 
shorter than the caljx, the exterior one the longest The 
neutral florets are sometimes male, but most coounonlv consist 
of nothing more than a 2-valved calyx, the valves equal, gaping, 
scabrous, and much smaller than those of the perfect flower. 
Stament 3, very short. Anthers twin, yellow. Stylet 2, rather 
longer than the stamens. Stigmas small, plumose, dark purple. 

Discovered between St. Marj's and Jefi*erson, in Camden 
county, Georgia, on the 13th of July, 1813. Inhabits flat, 
moist pine barren. I have not seen it " on the sea-coast ot' 
Florida." 

OBSERVATIONS. 

It will be perceived that my description of this plant difiers 
maurially from that of Mr, NuttalL This has unavoidably 

Michaux, it was so considered bj the late Dr. Muhlenberg, whea specimens wtn 
first communicated to him. It remains undler this name in bis Herbannm, but if 
iiot included in his reork on the grasses. He left it for me to describe wlm witfc 
ffuer new and doobtfal pUnts from the south. 
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ariieii from my huFiDg attended to it in its liTing state, and from 
ki» not availing himself of the information which it wonld have 
afibrded me pleasure to have commnnicated, had he done me 
the favour to hare requested it, or informed me of his wish to 
publish an account of plants thus obtained. He has called the 
culm solidf leaves rather ahori^ spikes cylindriCf axiUary^ the 
flowers and rachis «9Utre/y $moothf pedicel of the neutral flower 
emarginate^ outer valve of the hermaphrodite calyx acute^ the 
▼alves of the corolla obttue^ and the stjles very short, I have 
not been able to confirm the above characten^ nor do I find 
them even in the dried specimens. Besides, he has omitted to 
inibrm us that the racbis is naked on one side. This is a most 
important and prominent specific character^ the omission of 
which would necessarily lead to much doubt in identifying the 
species. What he means by stating that the *^ outer valve of 
the hermaphrodite flower is 3-valved," I cannot imagine, nor 
do I comprehend what is intended by an *' exterior auxiliary 
valve, or neutral rudiment ; nearly the length of the calyx.'* 
1 have noticed in a single instance, connected latprally with the 
corolla of the perfect flower, two very delicate, narrow, acute 
pointed bodies, the length of the outer valve, and of the same 
quality and appearance ; but these I have considered as acci- 
dental, and cannot perceive any thing about them like nenirai 
rudknenis. Nor can I consider the articulations of the rachis 
as " deeply excavated." They are, as already stated, flat on 
the inner side, and constitute from their Jlexuous form, position, 
and connexion with the pedicels of the neutral florets, an arch, 
in which the perfect flowers are situated. 

Rottbbllia ciliaia,* 

Cqlmo erecto, tereti, glabro, ramoso : foliis angustissimis, 
brevibus : spicis cylindricis super pedunculis teretibus longis, 
solitariis terminalibusquas : calycis bivalvis, margine valva 
exteriori eiliaia : corolla bivalvis. 

* Thif if tiM spedAc Baine ftmnd in mj Heriwriim bj Mr, JfuUM, andsr 
wbich H hid bean prerkmly tnosmUted to Mr. Elliolf. Vid. ^utttWs AWA 
iSniiricnfi CrciwrB, ▼. !• p* 83. 
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CUn erect» Itrttet tmaoti^nmMe : Imwrn veiy 
short : tpikei cjliadrical opoD Umg terete padntctet, woUtrnj 
wd termioal, calyx S-taIfwI, the ntrgitt %£ the «zteii«rfil«i 
€iUaU : corolla 2-valved. 

Rooi pereDoial. CMm tw to four feet higfa» gttm^ » 
«M»e» iolid, and terete, except that betfreen the jointi wbnt 
the branches origuuite, it is pooled on the inner sida, andsfr 
ten ciliate od its ani^s near the joints* The hmnchas etip* 
nate tswards the extremitj, commonly from two to three is 
number, each sapportiog a siii|^e terminal spike. £saaicr Tciy 
narrow, acute, comparadTely short, those beneath mnch ths 
longest, rigid, somewhat ioTolute, and sharply serrulate to- 
wards the apex. ShuUki rather shorter thsoi the tntemedo, 
open to the base, but closely embraoii^ the cnlnL SfAu 3ii 
1^ inches long, the peduncles clothed with a Teiy delicate aeats 
pointed sheath, which embraces itao dosely as atanest to efadri 
observation, yarjring much in length, but seldmn extandmg H 
the base of the spike. Peduncles scabrous nrar the sp9» 
Fhwen alternate, the maU or neutral florete sitnated on sas 
side of the rachis. Rachu compressed, slender, 8c»us«» 
hairy on its exterior surface. Pedicel of the neutral floreli 
also compressed, and hairy on its exterior surface. Faha of 
the calyx nearly equal, lanceolate, acute, coriaceous, pohshed, 
. the inner margin of each inflected. The exterior margio of 
the outer yalve finely ciliate towards the apex. Falvts of the 
corolla lanceolate, acute, membraneous, nearly the leagtfa of 
the calyx. The male or neutral, are rather smaller than tiie 
hermaphrodite flowers. Stamens 3, very short .^nihtrs tfrio, 
purple. Styles 2, excepted, plumose, dark brown. 

Discovered in flat pine barren on the north side of Satilh 
river, in Georgia, on the 2 1st of October, 1815. 

GEITERAL OBSERVATIONS. 

These plants are unquestionably allied to amf mpogoi it 
their mode of flowering, but have nevertheless suflKcient essen- 
tial characters to distinguish them. In habit y they appear bot 
slightly similar. They differ principally from their congeneff 



i9tiMp«dieellatec]iar»cter of their neotnlfloMtf. JhttfAu 
mn not aaiUary m mtimr rf tktm. The brandiet an Mntfpffi 
of which teTeral ■ometinee origiiiate firom the tane axil is the 
Jt. corrugata. Each spike, when fuUj eTolved. it not only 
fmlieMiUif but the pMed^ or pedaacle, it connected mth a 
etUm containing one, two, or more joints.*^ The cnhn it not 
compressed, nor the leares long in the R. eiliaiay at stated hy 
Afr* AWfal/, who appears to ha^e confounded the two tpeciet 
in these, and some other instances. The joints of the rachit 
in both vrefragiUf the joints of the cnhn io neither. 

Another species noticed by Micham, and included in all our 
iMyekt at the R. difnidiata^ L, hat long been familiar to the tonth- 
em botanists. Whether this be the ddirndkUa found also on 
the sandy shores of India, or the compr€$$a of the tame country, 
m tuggested by Mr. EUwUy or a species distinct from either, 
I am not prepared to determine. But I hare collected thia 
plant in the Bermudian Isles, at Rio de Janeiro, and Bahia, ea 
the Brazilian coast, and lastly on the island of Floret, near one 
Irandred miles from the mouth of the Rio de la Plata, at well 
at on tiie main in the Banda Oriental. 



Art. VIL Floral Calendar kept at Dterfield, Jthasachu* 
ehiuetti, with Miscellaneous Remarks, by Dr. Stxphkit 
W. Williams, of Deerjield. 

To Professor SiUiman* 

SlE, 

^NY thing which has a tendency to elicit factt with regard 
to the climate of a country must be interesting. I believe 
that observations upon the time of the germination, foliation, 
florification, and fructification of plants, afford a much more 
correct criterion respecting climate than thermometrical, or 
other meteorological journals. They should be made at the 

* ikBr, J^fUlMU was protablj deceived from faaTiog titmiiwd tbe spUm htSgn 
ahej w«re fbll j CTolrcd. 



M» te T«HJW«'^irti'«ri«kte e4mitt«y. ■nSI'Ar teran 

1^1 nnwrinw reawhi, auri^ fk DenieM; HffaiMrtiliMti. d«- 
itas • part of die yam 1811, ISlt. aad 1818. wkkk, if yo« 
■Imn. joawjiatertfBTMirvalaiUeJoMlHL httMtd 
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Jlfarri 1. BlackMrdt iiRifdL 
16. Black dnckt arriTed. Beet oi|t of Ae bbe. 
SO. Early fuden peaa, lettncet aiid feppeipait aeifB. 
tS. Tlie woods were awamiing irith ppaoa* Wild gaan 
pasaedorer. 
The giealer part of the moDtli of Kaich waa wvm airi. 
pleamit. The aqgar-maple yielded ila aap p ro f oa el y Sat %\ 
few dajB. bat the nlf^ta were ao warn that oandklaai Ibai 
Ae israal qnanti^ of aqgar wm anda tfiia jear. /• 

« 

4pn7 1. Froipbegiii'toniig. P^ and oala aowQ.' - 7.1 

8. Bada of the lilac, {Sywga imlgarii) the aaull rad' 
the elm» (Olamt jteimcana) the vpflit^ and tta 

conaiderablj swolo. 
14. DandelioD (Leontodon taraxicmm) in fall flower. 

20. Indian com planted ; a few garden seeds sown. Martins. 

and bank swallows arrived. Leav'es of the cammtaDd 
gooseberry expanded. Weather for a few days pait 
sultry and smoky. 

21. Blae violet (Fiola cucullata) in fall flower. Shad-bmh 

(Aroma Botryapium) in blossom. Flower-buds of the 
lilac swoln; likewise the flower-bads of the chenj) 
pear, and apple. 
23. Blood-root (Sanguinaria Canadensis) in full flower. 

25. Asparagus fit for the table. 

26. Chili strawberries in flower ; this plant begins to blossom 

early, and continues to flower late in the season. 
English cherry, black heart (Prunus ctrasus) in foil 
flower. 

27. Garden yiolet {F. tricolor) in full flower. 



fpn7 29. Flower-buds of the peach expanded. Large white 
plum (PrwMu donuMtica) in fall flower. Winter petf 
(Partis conunwm) in flower. 

lay 1. Red and white currants in flower. 

t. Leares of the Lombardy poplar (Populut dilaUUa) ex- 
panded. 

^. English and field strawberries in blossom. 

I. Butternut (Juglant cinerea) in blossom. 

?. House flies arrived. 

7. Apple-trees in full flower. 

3. Lilac in full flower. Red-headed woodpecker arriyed. 

S. Rye {Secale cereaU) beginning to head. Pleasant days and 
cold nights. Hard frosts for a few nights past. 

I. Honeysuckle {AzcUea nudiflora) in full flower. 

h Small red rose in flower. Choke cherry (Prunui Setaiuut) 
in fuU flower. 

5. Common red clover (TVj^o/t urn pratenie) in full flower. 

6. Garden peas in full flower. Hummingbird arrived. 

7. Night-hawks arrived. 
D. Sugar-maple in flower. 

Mie 2. Locust-tree (Rohinia pseudacacia) in flower. 

). Field strawberries beginning to ripen. Piony in flower. 

I. High blackberry {Rubus vtllosus) in lull flower. Broad- 
leafed laurel (kalmia' latifolia) beginning to blossom. 

r. Snow-ball, guelder-rose (Fibumum optUus) in full flower. 
Radishes fit for the table. 

I. Our &rmers begin to mow their first crop of grass in low 
land. Large white rose {Rosa alba) in full flower. 

1. Red currants beginning to ripen in plenty. Blackberried 
elder {Sambucw canadensis) beginning to blossom. 

r. Indian com tasseling. Black raspberries beginning to 
ripen. Nodding lily (Lc7ttim eanadense) in flowerr 

h Potato (Solanum tuberosum) in full flower. 

dy 1. Red raspberry (Rubus strigosus) beginning to ripen^ 
Poppy {Papaver somniferum) in flower. 



/ 



JUt 6» Ohntndl-tMe (CMMlik AMficMia) flow^Bii^^ 

fit fer the table. 
Peiliaps we nerer experienced a greater degree ef keit 
this part of tbecoiiiiitfytlianiiii been fidt finr One di^i p« 
A- MB fl iw f ef hjfoef hu a a y tiai e wMi m toto^ X kaifc 

14. Caciunben fit for the table. 

15. Rye fit for tii» < M Be, ' . ..v.,, ...... 

^ 16. Black vHK>rtleb«lrrie8 (reeetanMi rtiiM«M>'rip«ll||[^ ' 
19. Early potatoes fit for the table. iarilMa MM (jptia) 

tedle table. . : - . . ^. . . . 

ta Jeaaetiag afplei xlfit; «' 

m. C^Mioe diemet (IVwi. MrolMw^ai(Mt 

Sd» oeoBMiflrtiea iipeuog* 
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t I 



5. Bam and bank iwaDowB fflltortii^ 

It. BlackbeRMa fipe*. ■■4 .i>- * - 

Sa Thorn apple (Doliira drammdwm)mMl flapw* Bill 
berries fiilly ripe. 

September 1. Common pear fblly ripe. Rare-ripe peach 
fully ripe. 

6. Bergamot pears fully ripe. 

17. Great grapes (FiUs asitvalu) fully ripe. Frost gprs^ 

(VUu cordifolia) ripening. 
21. Butternuts beginmng to fall from the tree. 
24. Our farmers busily engaged in hanresting Aeir com. 
26. Butternut defoliatiug. 
28. Elm beginning to defoliate. 

October 2. Chestnut burrs opening. Tree defiriiating. 
8. Sugar-maple and sycamore defoliating. 

26. Blackbirds arrived again. Squirrels in plenty in osi 
woods, though chestnuts and walnuts are scarce. Bit- 
terouts plenty. Cider and apples in great abnndsnoe. 

Nvoember 20. Wild geese retumtag to the southern region^ 



Ifore^tl. Blackbitdif woodpeektM^ ilid mMm ifriT«4< 

Wild geese passed over. 
3. Bees out of the hive. 

\prU3. Bb»k docks tfimd. Ltge flocks rfpigeoM pissed 

over* 
9. Flower-bads 6f tbe elm ecusMeraUyiiroliitf 

1. Skylarks arrived. 

2. Frogs begin to siig. 

5. Leaf-bods of the soft oiaple (Aur nArmm) mmek swdn. 

3. Leaf-bods of the gooseberry much swoln. 

6. Early garden peaa sown. 

9. Dandelion (L<on. fora«.) in fiill tovrer. Bhie or aieadcivr 
violet (F. eueullaia) in flower. Leaves of the lilac 
beginning to expand. Oor ftmieifs bosily edgagisd ib 
pletighing for sowing. 

§. Peas and oats sown, and Indian cdm {Wanted. 

16. Swallows arrived, and whippoorwiUs begin to sing. 

:7. Leaves of the gooseberry, and willow {SaHx MuhUnbergtt) 
beginning to expand. 

Mqf 5. Martins arrived. 

0. Asparagos fit for the table. Blood-root {Sang. eanadeP" 

$i$) in fall flower. 

1. Chili garden strawberries beginning to blossom. Flower- 

bods of the lilac swoln. 

2. Elm in foil flower. liCaves of the meadow violet begin- 

ning to expand. 

3. Garden violet {F. irieohr) in flower. 

4k Field strawberries in ML flower. Shad-bosh (jlnmitf 

hHryapimm) in blossom. 
6. Eni^h cherry beginning to flower* \ 

9. Winter pear beginning to blossom. 
^ Homingbirds arrived. Large wlnte plom {Prvnus domeu 

tka) in foil flower. Botternot beginning to flower. 
13. Flower-bods of the peach (.^fiiyi{a/«» jperitca) beginning to 

expand. Gooseberry in flower. 
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19l Sn4r firten tettnce (IiiMftm flflCnw) AtariamtJit^ 
30. Api^trees in fiiB flower. ^ 

91. K^hawrkt uriTeA. " J 

Vqptation hit pot Ibrft Hton to qnpeMmce islhrae dqtf ^ 
plM than in all thA spring beAre. Mature acmna to rerife 
Amn a atato of tOMU^Jr, fieii the n^artliAd iiT%oraiii« n|t 
oTtheaunV The &ath oTM^hei been wm bMdkwiapithtf 
the month of April, 181 1. Theobferfiliaa ofeUerij^peapte, 
' dial the month of April, oU aljrie, waa Mver knowa to teni- 
nate withoat prodedqg ippk-bhiiaMa| hai bj no amium bem 
▼erified this year, they being nowi^fflpm 1^") in fidt flowar. 
The anew upon the modntaina. thil^wiiMrty milaa beck, ii 
at n graid depth ; ao deep, that on t^ wann day of the £Mh 
oor river.roae m loot firom ifei melting. Diaeaaea of the chro- 
nic kind have been pecjnliariy ftetf*^ tat One monCha paat 
The gladsome return of the rhrairing wannth will prebaHy 
renovate the enfeebled constitutiona of many tf ear wgti 
people. ■ '^^" ' 

June 1. House flies arrive<i. 
5. Choke cherry {Prun. serotin.) in fall flower. Honey- 

sackle apple {JLgalea nudiflara) in full flower. 
9. Piooy in full flower. Snowball {Fibumum opului) in faD 
flower. Flower-de-luce {IrU venicohr) in blossom. 

11. Eai'ly peas in blossom. Carraway (Gxniffi eartct) is 
flower. 

15. Locust-tree (Robin, pseudacac) in fall flower. Field 
strawberries beginning to ripen. 

18. Common red clover in full flower. Cranesbill (Genmium 
maculatum) in blossom. Red raspberry in foU flower. 

23. Chili strawberries beginning to ripen. G^urden si^ {Sal- 
via officinalis) in full flower. 

29. Our farmers busily engaged in haying. 

30. Large red rose, large white rose, and damask rose (/2ns 

damascena) in flower. 
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Mjf i. White pond lily (J^ymphaa odorcUa) in flower. 
4. Black elder {Sambucus canctderms) in full flower. 

7. Early peas fit for the table. Red and white cnrrantsr 

ripening. 

8. Nodding lily (Ulium eatuLdehse) in flower. 

1 1. Gardenf bean's {Phcueolut vulgaris) in full flower. Chest- 
nut in flower. ^ Black raspberries ripening. 

20. Early com tasseled {Zea mays. Variety pracox.) Red 
raspberries fully ripe. 

2S. Whortleberries ripe (Fdecin. resinos.) 

24. Cucumbers fit for the table. 

28. Early potatoes fit for the table. 

29. Rye fit for the sickle. Early garden squashes (Cucurbita 

Melo'pepo) fit for the table. 

August 2. Jenneting apples ripenings 
6. Early com fit for the table. 

8. Wheat {Triiicum ht^mum) fit fbr the sickle. 
28. Summer peas ripening. 

September 4. Watermelons and muskmelons ripe. 
6. Swallows departed. 
6. Elderberries fully ripe. 

11. Choke eherries and wild cherries {Prunus virginiana) 

ripe. 

12. Yellow plum {Prunus chicasa) fully ripe. 
16. Butternut beginning to fall from the tree. 
16. Our fiirmers making their first cider. 
82. Great grapes ripe. 

October 2. Butternut and elm beginning to defoliate. Chest- 
nut-burrs beginning to open. 

9. OojT fiurmers beginning to harvest their Indian corn. 

1818. 

March 1 1 . Bluebirds arrived. 

13. Woodpecker^, robins, and blackbi^ arrived. Bees out 

of the hive. 
Vot. I....N0. 4. 29 
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March 14. Broad-leaved panic grass (Panicum latifoHum) be- 
giDDing to sprout od a southern expoaare, while there 
is sleighing in the street A solitary tpathe of skvak- 
cabbage (Potkos fasHda) beginning to shov itself on 
the same exposure. Leaves of ci^rled dock (Asmer 
critpa) appear^ in tl|e san^ place. Maple-treei 
tapped for sugar. 

16. PoihosfoUida in fol| flower. 

S6. Black ducks arrived. Catkins of the poplar-tree (Popu- 
lus tremtdaides) e^rpand^. Catkins of the speckled 
willow (StUix Muhlenbergiatta) ei^psnded. 

30. Wild geese arrived. Phq^bo ^irivfSfl. 

It began to rain hard on the first of Harchy and continued 
raining two days and a half, which nearly carried off an im- 
mense body of snow which enveloped tbt groond. Our 
rivers, which were more firmly locked with ice than thaj bad 
been before known for many years to be, rose above iSktir 
usual bounds, and swept the ice with such rapidity down their 
channels as to destroy most of the bridges on Connecticut 
river, besides doing immense damage in other respects. Oar 
meadows were nearly all under ice and water ; and at that 
time a great explosion was heard in the north ooeadows, two 
miles from the street, similar to the noise of a cannon. It 
was occasioned by the throwing up of an immense quantity of 
frozen ground, which is a great curiosity. The cause is not 
yet satisfactorily explained. The weather was very warm 
and pleasant from the 4th to the 22d. What snow the raio 
did not carry off was melted by the sun during the pleasant 
weather. Vegetation had begun to put forth rapidly, and 
many of our birds of passage had arrived. A storm, which 
commenced on the 22d, at rapidly retarded the progress of 
vegetation as it was before accelerated, and the remainder of 
the month was gloomy and uncomfortable. Mud mid-leg deep 
in the streets. 

April 7. Flower-buds of the ehn (Ulmus anuricana) begin 
ning to swell. 
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JSprti 8. Leaf-buds of the lilac {Syrimg, vulg.) begumiog to 
swell. 

10. Leaf-lrads of the soft or meadow maple {Acer rvhrum) be- 

ginniiig to sweU. Black alder {Mnm terni/ala) id 
flower. American hazle (Corylus cunerica$uL) in flower, 
and its catkins appearing. 

1 1 . Fair and pleasant, after a long storm. It has rained six- 

teen days in succession. Prop begin to sing. Leaf- 
bads of the English cherry {Prwum ceratm) black 
heart beginning to swelL Garden peas sown. 

12. Flies in myriads arriyed in onr streets. Catkins of the 

butternut {Jvgkuu cinerea) beginning to swelL Saxi- 
frage (JScLxifraga virginienm) in flower. 

13. Skylarks arrived. 

14. Sweet fern (Comptonia oiplenifoUa) in flower. White 

birch (fietnto popultfolta) in flower. 
16. Our farmers beginning to plough for spring wheat 

15. Bank swallows arrived. 

19. Leaf-buds of the currant, the gooseberry, and the apple, 

considerably swoln. 

20. Dandelion {Leon, tarax,) beginning to flower. Fiola 

cucullata beginning to blossom. 

S2. Our fanners ploughing for peas and oats. The snow 
upon the hills 20 miles north and west from Deerfield 
is two feet and a half deep, and the winds from those 
quarters are so chilly as to retard the progress of 
vegetation. Icicles scarcely melted upon the south 
side of buildings in Halifax, Vermont ; and it is too 
cold for making sugar. 

25. Blood-root (Sanguinaria canadenns) in flower on a warm 
south side bill. Leaves of the English gooseberry be- 
ginning to expand. V onus's pride {Houitoma ctBruUa) 
in flower. Early life-everlasting, {Gnaphalium fkaUa* 
gineum) crowfoot, (Ranunculus fcuciculari$) tooth-root, 
{Dentaria IcLciniatd) and meadow-rue (Thaltctrum comu^ 
turn) in full flower. 

?G. Trailing arbutus {Epigata repent) in full flower. Leaves 
of the barberry (Berberie vfdgari$i) beginning to ex- 
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pnd. FiTe-fioger, (FiiiirfiHi| iTIb) 

^fryelroiitiwi ifM^amt ) Krer-leaf; (fi^flim Irilik) 

27. Eariy potatoes aDd orfy com plHtod- EtekfUl 
flower. 

29. Water .crowfiMt {Rammedm jc i fti ai w) 

cowalip (GtaMs palwlru) in fall flower. 

30. Daflfbdil (JVaretMM p$eu do wamMi ) ani 

(AMflioiM <MlielroMlM) in flower. 

May 1. Soft mai^e (jleer mftrwii) in flower. 

Itm MaroBi amTed* 

fl* Learea of the gooseberry beginning to eipand. 

4. Leafiaa of the currant and lilac hfynnhg fo eipand. 
Pigeons arriyed. 

d. Wood bulniBh (Jwnem lyfoolunit) in flaarer. A great 
firethet in oar meadows* from the nMH&g'^f the now 
upon the moontains, and fran tiie great rain iHndi hai 
continaed nearly a month. Beth, noddii^ Irilioa 
(TriUntm rhombcifeum) in flower. 

7. Flowers of the garden violet (F. tricolor) beginning (a 

eipand. 

8. The young heads of asparagus breaking the ground. 

9. Our farmers busily engaged in planting their Indian con; 

though the weather is excessively cold. Sowed onioas, 
parsnips, &c. 

10. Bobylincolns {Bob of lincolns) arriyed. Flower-buds of 

the lilac appearing. 

11. Field •trawberries {Fragaria virginiana) in full flower. 

Colt8-£)ot (Tussilago farfara) in flower. 

12. Whip-poor-wills begin to sing. 

J 3. Spice-bush {Laurus benzoin) in full flower. A freshet m 

the meadows, 
tl. Goldthread {Coptis trifolia) in full flower. 
J 5. Rattlesnake violet {Viola primidifiAia) in full flower. 

16. Chimney swallows arrived. 

17. Leaves of the apple-tree expanding. Sugar maple {Acr 

Maccharimum) in full flower. Garden daisy {BelUs r-f 
renni$) in full flower. 
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y 18. Asparagus fit for the table. 

Smooth gooseberry {Ribes uva-crispa) in flower. 
, Shad-bush {Aran, botryap,) in flower* 

House wrens arrived. Moose-wood {Dirca palustris) in 
flower. 

Garden currant (Ribe$ rvbrum) beginning to flower. 

Wake-robin {Trillium cemvum) and peaii {Pyru$ commu- 
nii) in flower. 

Our mountain scenerj diversified. Weather verj warm. 
Garden potatoes and garden corn, planted on the 27th 
April, breaking the ground. Garden beans, cueom* 
bers, squashes, watermelons, &c. planted. 

Damson plum {Prunus clomestica) and yellow or wild 
plum {Prtmus chicasa) in flower. Elder (Sambucus 
canadensis) in flower. Carolina chatterer arrived. 

Garden gooseberry {Ribes grossularia) and avens (Gewn 
rivale) in blossom. Weather intensely warm. Ther« 
mometer at 86^ at 2 o'clock, P. M. yesterday. 

Apple-trees in full flower. Night-hawk arrived. 

Choke cherries {Prun. Serotin,) in flower. 
. Lilac in full flower. 

rhe weather till the last week in May was very cold and 
ay. Perhaps we have never known more gloomy weather 
n that of the first twenty days of the month. The last 
ek in the month of May was unusually warm and fine. Ve- 
ation has put forth more within this week than it has in all 
season before. The blossoms on apple-trees are scanty, 
[ there is but little prospect of fruit. Peach-trees in the 
inity of this place were all killed by the extreme cold 
iter. 

te 1. Hummingbirds arrived. 
Honeysuckle apple (Azalea nudiflord) in full flower. 
Blue-eyed grass, [Sisyrinchium anceps) Krigia xfirginica, 
and thorn-bush {Cratagus coccinea) in flower. Garden 
seeds, planted on the 25th ult. have vegetated 3 or 4 
inches high. Garden rhubarb (Rheum tataricum) in 
flower. 
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JbM 4. Owrim rocket ( 




The weedier ibr tirdre ^ajn 
end taltrjr. The thewwetef, anck of fte tine n tte 
die of tiM day, hat stood at 84«, a^ TegeialiaBlMi pitftith 
with aetooiahinf rapiditj. 



8« Hoof e "fliea 

8. Hone-radiah {CoehUarea g n w or aci g) airi f^ooj m fidl 
flower. 

10. Chifes (Mliwn sehanoproium) m ML fcwer. 

11. Smooth atem lichnidea {Phlox fnocalote) m Ml •ower. 

Our fiomert botily engaged in hoeiBB tteir con. 
Iff. Fomitorjr (f\muiria tfficmalU) in Ibfl flowfSr. . 

13. Field ttrawberriea begmrang to ripen. 

14. Locust-tree {RMnia pieudacaeia) in fell flower. 

16. Locusts appearing in the south part of die town. The 

last time of their appearance here was in the year 
1801. Their periodical returns are once in sefenteca 
years. Their appearance in the years 1733, 1750, 
1767, 1784, and 1801, is recorded on the town-book. 
They first attack the leaves of the black oak (Quercw 
nigra,') 
10. Small red rose in flower. 

17. lio9a caroliniensis in full flower. 

18. Ctarden sage (JSalria officinalis) in flower. 

19. Mock syringa (Philadclphm coronarius) in flower. 

fO. Tulip-tree, commonly called cypress or white- wood (I*- 
riodendron tulipifera) in blossom. 

21. Carnation pink (Dianthus caryophyllus) in flower. 

22. Our formers commenced haying. An immense crop oi 

grass on the ground. 

23. Side-saddle flower {Sarraeenia purpurea) in flower. 

31. Common St. John's wort (Hypericum ptfforatum) in M 
flower. 



June 26. G^eA rUBUHed fit tot ik^ tabfi. 

^. Early gfar^eD ^ai fit for the tat>te. weafiier ihtens^y 

wamu 
28. American lime or linden-tree (itilia amerieana) in dower. 
30. Flax {Ldnum untattstimum) in full flower, if liermometer 

in the shade at 2 P. M. 100^. 

Vegetation has put forth and increased with a more asto- 
nishing rapidity this month than has ever been known. Not- 
withstanding the spring was very backward, the season now 
is forward. Our ^urmers commenced their first haying about 
a week earlier than they did last year. 

July 1 . White water lily (JSTymphcea odoraia) in flower. 

3. Red and white currants ripening. Yellow day lily (He* 

mtroeaU\$flava) and Lilium canctdense in full flower. 

4. Cucumbers and watermelons in flower. Early sumikier 

com (Zea mays^ rmety fracox) beginning to tasSeL 
Garden rue (^Ruta graveoleus) mustard (Stnc^'t nigra) 
motherwort, {Leonorus cardiaca) and mullin {Ferboi" 
cum thaptus) in full flower. Blue whortleberries 
(Vacciniumfr&ndosum) beginning to ripien. Dewberry 
{Rubus trivialts) ripening. 
6. Poppy {Papavcr somniferum) in flower. 

6. Garden squashes {Cueurbita Melo-pepo) in flower. 

7. Red raspberry fully ripe. 

10. Black raspberry fully ripe. 

1 1 . String-beans fit for the table. 

12. Unicom plant (Martinia probo$cidea) in full flower. 

13. Thorn apple (^Datura Mtrdmonium) and marygold {Tagetes 

erecta) in full flower. 
15. Great water plantain (Alisma planlago) and field cloyer 

(7Vt/b/tiif7i arvense) in flower. 
17. Mad dog weed {Scutellaria lateriflora) and purple yenrain 

{Verbena hastata) in blossom. 

The weather for three weeks past has been excessively 
warm. The thermometer, for several days, has stood above 
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96*, put of tiie tioM li 9a^ Ow 
with droi^^ Oar gnM fieldi ire c#mp let> |f 
Our fiomeffs beguming to reap tfaeur rye. 
/^ 19. CvcamberB fit for the feble. Sulj fMfA (gfH 
fiir &e taUe. 



21. Mother of thyme (TTbynMu vw^artt) in fidl 

S2. Fig-wort (SmpAiiiarta maryUmiica) and iMOtaaUifti (jf- >ji 

$imaekia giricta) id flower. 
24. Momiog-g^ory (ComDohului «eptiMi) and OrdUr eUSmru in 

full flower. 
26. Whortleberriei {FaeeMim vttmomm) rijpe. finfle- 

seeded cacamber (Swyat mi^g^iflala) in fliNPar. 
28. Garden lettuce and hop (J Ef m mi/ nf /tfwIwV in foil flower. 
30. Our flinnera reaping tiieir wheat— e lokiaUe crop. 

Buckwheat (Poljgmmnfagopifrum) in floater. 

We had a great rain about the 20th» which reafanredl the 
parched y egetation. The latter part of the month waa» hiir* 
ever, warm and diy. 



August 1. Grasshoppers begin to siog. Crickets 

2. Larlfspur (Delphinium consolida) in flower. 

3. Saoflower {Helianthut annuus) and pigweed (Ckenopodnm 

(Ubum) in flower. 

6. Bropm-com {Sorghum saccharcUum) and lavender (Lures- 

dula spica) in flower- 

7. Early jenneting apples ripe. Ambrosia trifida and Ame- 

rican senna (Cassia rnarylandica) in flower. 
1 1 . Muskmelon ripe. Garden squashes and shelled beans fit 
for the table. 

13. Seed-box (Ludwigia altemifolia) in flower. Garden 

gooseberries fully ripe. 

14. Our farmers gathering their peas and oats — an indiflerent 

crop. Weather warm and dry. 
16. Martins departing. Bush clover (Lesptdeza capiUUa) in 

flower. 
13. Our farmers beginning to mow their second crop of hav. 

Jerusalem oak (Chenopodium botrys) in flower. 
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fO, HoQseleek {Sempervivfun teetorum) in flower. 

9U Herb clarry (Salvia telarea) in blossom. 

f!2. Swallows collecting in thousands to depart. Toothed 

coral {Cymbidium odonlorhizom) in flower. Saw bats 

for the first time this year. 
24. Lopseed {Phryma leptostachia) and ladies' traces (JVeottta 

pubescena) in flower. 
•$7. Gay mallows (Jjavatera ihuringictca) and Solanum nigra 

in fall flower. 
30. Burnet saxifrage (Sanguisorba canadenins) and water hore- 

honnd (Jjycopus europwus) in fiiU flower. 

STEPHEN W. WILLIAMS. 

Deerfield, (Mass.) Jan. 25, 1819. 



Art. VIIL Description and Mitural Classification of the 
Genus Floerkea, by C. S. RAriNEsquE. 

X HIS genus was discovered in Pennsylyania, near Lancaster, 
by the Rer. Dr. Muhlenberg, who communicated the same to 
Wildenow of Berlin. This celebrated botanist ascertained that 
jjL was a new genus, to which he gave the name of a German 
botanist, (Floerke) and published it in the third volume of the 
transactions of the society des Curieux de la Nature of Berlin, 
for 1801, under the name oi Floerhtaproitrpinacoides^ynliicYi 
long and uncouth specific name has been changed by every 
subsequent author. Michaux has omitted it altogether, (with 
many more American species) in his Flora Boreali Americana^ 
published in 1803. Persoon calls it Floerkea lacustris^ in Syn. 
plant 1. p. 393. Muhlenberg Floerkea tdiginosa^ in Cat. pi. 
Amer. Sept. p. 36. and Pursh, in Flora Amer. Sept. 1. p. 239, 
unites it with the genus Nectrisy and calls iXNeciris pinnaia^ put- 
ting it therefore in the Hexandria digynia of Linnsus, while all 
t^e preceding authors had classed it in the Hexandria mono- 
grnia. I will shqw presently which among them appear to be 



Aowtn aJiUIflr, tfoIKaiy, «nd on long pediindM, sWened innter 
Ihe flower. 

Among the 8e?<Mi tpedfie nttttes gbMi to this phnt* I pre- 
fer Mtihlenb^rg'i, as it expresses esaedjthe kind of sltostion^ 
where it grows, say in moist grounds, oocasionally swampish or 
overflowed ; those I foond near Philadelphia, grew by thon- 
gands on the banks of a smaH brook in a wood below the left 
ride of the falls of Schnylkill. Persoon's name of laeutttU^ 
being wrong, as ft would seem to imply that it growli in Idketf 
only ; and Wildenow's name beii^ too long and ilhisiTe, its 
similarity of habit with the genatf Proierptnaea not being yery 
striking. However, eren the name of vHginosa is liable to 
eome slight objection ; and did f think myself permitted to coin 
a new name, while so many have been proposed already, I 
shoold hare called it either F. fenetta, or F.Jlaceida, or F. ali- 
toriay being a very delicate and tender plant, and yery good 
to eat in sallad, as I haye tried it myself, its taste is sweet and 
pleasant, the whole plant may be eaten, (even the root) being 
siB juicy and tender : it grows in such an abundance in some 
•spots, that it might occasionally afford a most precious and de- 
lightful sallad, but if cultivated for that purpose, it might be 
found an agreeable addition to our culinary herbs. 

In addition to my above definition, it will be proper to state 
that the stem of this plant rises from 4 to 8 inches, it is cylin- 
drical, smooth, and yellowish, the middle leaves are the laigest, 
the lower peduncles are longer than the leaves, and the upper 
ones shorter, the petals or interior sepals, and the stamens are 
yellow. It blossoms in May, and is annual, it even lasts only 
three months. 

It will be perceived that I do not agree with Mr. Pursh, in 
uniting this plant with the genus JVectrts: he owns himself that 
it deviates a little from the generic character of Nectris^ but 
these deviations appear to me very material ; they exist in the 
pistils and fruits, the most essential parts of the flowers, since 
they agree in the perigone and stamens. The genus Neciriit 
(or Calomba of Aublet) has txoo (marits, two styles y and two po- 
Hipermous capstUeSy or acherul and belongs therefore to the 
second order Perimetia, (class Ehrogynia) eighth family Achen* 
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hmng mon tbm mm ttiffm^ Iht 
•Dd aot central ; it wiD §nm m 
tufar and the fercfwng P ol§ mtm m , hy iti 
neraof the EuphoHrn'M Irihe^ anch aa CMMbidhe, TVo^ Jtfrrw 
cufMriti, te. fron which it diflBia bmbiIj fay hanqg hwna 
phrodite flowers^ and periapheric nga^ atHaena. It wffl at 
praaent stand nearly isolated in thia oidar» where it aafftiai 
the small ftmil j OaUmdm^ iiiong with the gaaaa Gmfemui, ftc. 
and which shall ha?e mach affinity with the fiailf Fhgtalacie; 
hoi this differs by haTingamiiltilociilarberrjyWhilntteGah^ 
wta iserely difiers by having a 4 aided per^gDne, S alHHni^ 
and C slylea. 

I admit* howeTer, that there la a alieqg affinity betwaan tha 
genera Fherksa and J^edrit^ bat stnMfar effinitiea often aiist 
in plants of different classes. I^ howerer, it ahoold \mffm 
that Aoblet* mi|^t have been mistaken in deacribing the era- 
ries and capsulea of the Nectru as double, if they shonld pron 
to be simple but bilobed, then the Nectrii would belong to tk 
same family as the Floerkea ; but yet stand as a peculiar fCDOi 
distinguished by having 2 styles, and the achens not monos- 
permousi 

It was insinuated to me by Mr. Correa, that the Floetkn 
might have some affinity with the tribe of Ranunculaceotu, but 
I cannot discover any, since that tribe is widely different, l^ 
having many ovaries, stamens, and fruits, each ovary with 1 
style or stigma, a deciduous perigone, the anthers adnate, &e. 
The analogy in the structure of the seed and habit, is too slight 
to be taken in consideration. 

* Mr. Strphen Elliott has confirmed the description of Aublet, in his BoUbt U 
ttw Southftm Stttes. <Rrcei%-cd Janmrx, 1818. Editor.) 
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Abt. IX. Descriptions of Three Jfew Genera of Plants^ 
from the State of Jfew^York. CylOctis, XemcpanthUSj 
and Polanisia^ by C« S. Rafinesque. 

1. JV. G. Cylactis. 

t^ALYX campaDuIated 6 to 10 fidua, sepals a little unequal. 
Petals 4 to 6 equal. Many perigynons stamens. Pistils 8 to 
12, ovaries sessile ovate, styles elongated, stigmas capitated. 
Berries few, distinct, one seeded. 

This new genns belongs in the analytical and natural me- 
thod, (see Analysis of Nature) to the first natural cfass Eltro- 
gynia, first natural order Rhodanthiaj second natural family 
Senticosia^ next to the genera Ru6uSj (Migacisj kc. It would 
range itself into the artificial class Icosandria of the Linnaean 
sexual system ; but not properly into any of its orders, since 
the number of pistils is variable, and never above 12. Only 
one species belongs to it, which 1 have discovered in company 
with Mr. Knevels, on the Catskill mountains. The etymology 
of the name derives from two Greek words meaning radiated 
calyx. It differs essentially from Rubus by the unequal mafiy 
clefl calyx, variable petals, and few pistils. 

Cylactis montana. Mountain cylactis — Stem herbaceous up- 
right, unarmed, pubescent ; leaves quinate, nearly smooth, 
upper ones sessile, stipules oblong, folioles ovate acuminate, 
incised, serrated, ciliated, base acute, entire, the middle one 
petiolated : flowers few corymbose, peduncles erect elongated 
bracteolated ; calyx pubescent, sepals lanceolate acute, 
nerved, reflexed ; petals cuneate-obovate, longer than the 
calyx. 

It is a small perennial plant, rising about half a foot ; flowers 
white, blossoming in June. On the Catskill mountains near 
the great falls, &c. 

2. If, G, JSTemoparUhut. 

Dioical. M. flowers calyx 5 phylle, equal, deciduous. Nor 
v^oroUa. Stamina 5 hypogynous, alternating with the calyx. 
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Fern. fl. caljx deciduous 6 phjUe ? Ovary OTile, sbpift lemk 
4 lobed. Berry 4 celled 4 seeded. 

The name means ylover snSA aJUtfarm p€dmmdi. K sbmb 
forms this genus, which had perhaps been muted with Hex hy 
Michauz, Sic. ; but it differs altogether from it bj the want of 
corolla, hypogynous stamens, sessile, stjde, &c. it does not 
even belong to the same fiunily, but to the natural btaiit] 
Rkamnidiat natural order Ptywrntiaj and natnnl class Ettngjf' 
nia^ next to the gtuxiBfrangvla. In the sexual system it woaV 
belong to Dioecia pentandrta^ very fiur apart from Frtmguia. 

^Teinopanthusfatcicvlaris. Fascicled Demopanthos. Shrab- 
by, leaves fasciculated, petiolate, oUooi^ nracronate, entiit, 
rather undulated, membranaceous* smooth ; flowen axiUaij 
fasciculated, peduncles Gliform, shorter than the leaves. 

It forms a small shrub from 6 to 8 feet high, coTered witk 
gray bark, and with slender upright branches ; the flowenare 
greenish, very small, the female flowers have shorter anl 
thicker peduncles ; they blossom in June. It grows on the 
Catskill mountaias near the two lakes. It is, perhaps, the 
Hex canadensis ? of Michaux and Pursh. And it has some am- 
logy with the Frat^^yla alnifolia, 

3. JV. G, Polanisia, 

Calyx 4 phylle, phylles coloured unequal, the upper one 
unguiculated spatulatcd. Corolla with 4 unequal petals, the 
two upper ones larger and unguiculated. A nectarium up- 
wards glandular, broad, and truncated. Stamina 9 to 14, une- 
qual, erect, hypogynous. Ovary oblong on a short pedicel, 
one style, one truncated stigma. Fruit a follicular capsule, one 
celled, two valved, many seeded, seeds inserted on each side 
of each suture, nearly snail-shaped. 

The type of this genus is the Cleome dodecandra of Linnzoa, 
under which denomination many species were blended, which 
have no similitude with the real genus cleome, differing in the 
calyx, corolla, nectarium, stamina, and fruit. 1 shall describe 
here that of North America, where 2 or 3 species exist, besides 
those of the West Indies, Africa, and Asia, which are totall) 



diffefeat. The etymology of the name which I hvre pwen tp 
ity derives from many irregularities. It belongs in the tioalytical 
method of botany, to the ^t natural class PUrf^ynia^ ninth na* 
tnral order Mono9iiwig>^ natural family Capparid^t. It can find 
no place in the sexqal system since the nomber of staouoa ti^* 
lies from 9 to 14, unless it be forced into Do4§^andru^ 

Polamsia graveoUm. Clammy polanisia^— hairy and glutin- 
ous all over, stem upright, leaves alternate* petiolate, ternated, 
foUoles sessile, the intermediate longest, oblong, obtuse, entire, 
liairy on the margin and nerves : flowers racemose erect, 
bracteas petiolate, ovate, obtuse, calyx hairy, petals emaipn- 
«te, crenate, capsules divaricate glutinous. 

It is the Cleome dodecandra of Bfichanx and Pursh. It grows 
on the banks of rivers and lakes, on the Hudson near New- 
burgh, on the Susquehannah near Harrisburg, on Lake Erie, 
on the Ohio, and Mississippi, Ice. It bloMoms in July and Au* 
gust, the stem rises about 1 foot, the petals are white, or 
slightly red. The whole plant has a strong graveolent smell, 
similar to that of Erigeron graveolens, (Received January, 
1818. Editor.) 



Art. X. J^otice on the Mfoaunu ShartU. 

JL HAVE the pleasure to announce to the botanists, that the 
fenus Myo9uru$y hitherto thought an European genus, and 
composed of a single species, has been detected in the United 
States by Dr. Short of Kentucky, who has discovered it in the 
neighbourhood of Hopkinsville, in Christian county. West 
Kentucky, and has communicated me specimens of it ; by 
which, on comparing them with the European Myoiunuy 
Bgaxtd in Flora Danica^ Lamarck's Illustrations, &c. I have 
been enabled to ascertain, that the American plant must form 
'? a second species of that genus, which I have accordingly dedi- 
cated it to the discoverer, by namiug it Myoturut Shortii. This 
adds another genus and another new species to our Flora. I 
add the comparative definitions of the two species, eihibiting 
their different characters and diagnosis. 




f///a//Aaf^y//// ^/v* 
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I am indeliCed to the politeness of Mr. Collins, for the fiicts 
on this subject relative to Muhlenberg's herbarium. He ob- 
serves, '* your Gnaphalium is certainly not the luUtMdhum of 
Muhlenberg, which may not strictly be a natiye, but intro- 
duced. Yours most approaches G. polycephalum Mx. Still, 
from the decurrent leaves and other differential marks, it 
appears to me to be a new species. Muhlenberg's collection 
has it not" 

As the IvUo-aUmm is said to grow in New-England, yet so 
far as my observation has extended it has not been found by 
any of the botanists, I am induced to believe that this opinion 
has arisen from some erroneous description of the plant which 
is the subject of this paper. 

Ab the decurrent leaves of this Gnaphalium distinguish it so 
obviously from all the other American species of Gnaphalium, 
I propose to give it the specific name oidecurrem. 

Specific description of Gnaphaiium Deenrrem (large life ever- 

kuting.) 

Leaves lanceolate, broad at base, acute, decurrent, some- 
what scabrous above, tomentose beneath ; stem leafy branched 
spreading, about three feet high. — See the plate. — The plate 
represents a section of the upper part of the plant. 



FOSSIL ZOOLOGY, kc. 



Art. XIL Obser9ationt an some Species of Zoophytes^ 
Shells^ ^c. principally Fossil, by Thomas Sat. 

JLf the following descriptions and notices of come of the 
animal productions of our country, chiefly fossil, and of which 
some are but little known, should be found of sufficient in- 
terest to occupy a place in the Journal of Science, they are 
very much at your service for that work. 
Vol. I....N0. 4. 30 
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lication, from an enay wbicfc I md aboot tliree 
tbiB Acjrfwiij of Naftonl ScicBGUy wiUmmI vq 
tine of ghinK poUicily to llwBi. Bottfaenpid 
iBfte tar gedlo^bdl leaearch, seoM to require 
exertioDi on tbe pert of those who have aMeiM J cd to SmSt le- 
anins, inawinrh aa geology, m orler to be coMKallj fa» 
eished with ereiy advantage that any tend to the de r ei ap e 
BMot of BMoy iaqportant reaoili» MMt he is paat ftidai ae a 
knowledge or the anferent g enera oBd apeciea ei jpaKfnMy 
which the Tarioaa acceiiifak atrato of the earth praaeat. The 
nocoMory Tdoe of this apedea of kiiowla%e, ii maw Mj 
mated m Earope, aa aflbrding the moat abfieoa menm eC 
mating, with the greateit approximation to tnCh^ the 
tire antiqvly or foiiaaUonay and of atrata^ aa wol aa ef a 
fjring thoie with each other which are in tteir natare 

Certainly Tery little is yet known about the ibaails of North 
America, nd Tory litfle can be known ecc n rai e l y , natii we 
shall have it in our power to compare tfiem with a pprot e d 
detailed desoripdons, piatea, or^pecimaosefttioeeof Irnspt; 
which haye been made known to the worid by the i^if^ ^ 
ble indoitry, and scientific research of Lanmurck and other 
naturalists. 

America is rich in fossils. In many districts of the United 
States, vast beds of fossil shells, zoophytes, &c. are deposited, 
which, for the most part, are concealed from the inquiring eye, 
offeriog saperficially a mere confused mass of mutilated fng- 
ments. These rich repositories most finally be exposed to 
yiew, by the onward pace of improyement, and the more inte- 
rior strata will be unyeiled by some fortunate profound eicfr* 
yations, the result of enterprise in the pursuit of gain. Tk 
yery surface of the country in many regions, is dmost o?e^ 
spread with the abundance of casts, or redintigrate foasils, amj 
of which are apparently specifically anomaloua, and tip i nf fS' 
nerically so. The correct, and only osefol mode in which Ito 
inyestigation of our fossik can be conducted, is attmided wik 
some difficulty and labour. 
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The task prasomes the knowledge, not onlj oC ifoanb-iD all 
tkeir different 8tate», from the apparency unchanged specimen^ 
to the fragment or section of a castuninsalablj imbedded in its 
vocky matrix, butitalao ceqiures an adequate acquaintance with 
vecent epeoimenft^ or those of which the. inhabitants are not 
yet stBOck from the list of animated beiogit in other words 
(hose of the present, as wett as those of the fi>rmec world. 

Due advantage being taken ofi the many opportunities- which 
are foom time to time offisfed^to ap^ o£ obtaining knowledg9<ii| 
this departeeat, will, probably be tbe means.ef pitodQGiog.a list 
of Ammcaa animal raliquissv coextenstye with that of Europe 
at the present day. In the preaent state of the scieBGe».hoWi- 
ever, the correct naturalist will feel it a duty, which be owes 
to his eolaboratojPB to proceed with the utmost caution, that he 

gr noli add unaecessarily to tbe already anmerous^spegies. 



Coral lapideoas,, covering. extraiMoas bodies^ c^r in a simple 
mass, formed of concentric strata ; strata composed each of a 
unioB of numerous ahteoles, which are very short, contiguous, 
reticulate, and generally paraUel. 

A. glomeratw, alveoles vertical, subequal, oval, or obsoletely 
hexagonal, much shorter than the diameter, parallel ; paries 
aimple ; strata numerous, forming a rounded mass. {Cabinet 
^ the Academy of statural Sciences.) 

Found oflen on the coast of North America, cast up by the 
waves^ tbe animals sometimes still living. Forms masses of 
various sizes and figures, generally more or less rounded or 
lobedf and composed of a great number of concentric layers. 
The number of these strata seems to be regulated in somede- 
fcee, by the quantity of sur£Eu;e they have to cover. Thus if 
the nucleus happens to be a small shell, such as the JSTaticce, 
AoMiS, ^. of our coast, or even the oyster, (O. virginica,) 
clam, (F. mercenaria,)kc.^ihe strata are often very numerous ; 

30* 



Imt on (he thonck plate of L iiwi fl i i t pe ii fp hemm ^ hmng «cm- 
ndenUe space over fdiicli to eiteod tliemaelTea, tlil itnCi 
are but (ew, not more dian S or 9. I hare seen the flMfack 
phte of this animal so entirely corered bj the jUMolAf, ss td 
hare the ejes and stemmata concealed so aa to he peifedly 
blind. When conyosed of a sin^jte layer only , it moch l esea - 
bles a Flmfro, ora CeUapart of which the coareKanHfaoes hate 
been remored by attrition. The animal I hanre not yet en- 
mined. The alfeoles or cells of akyer, ace nrramedin linss 
of difierent degrees of cnrratnre, obacorely rmliat w^g Irom dif> 
ferent centres ; these lines are fdaced aide by sidte, the afre- 
oles alternating with each otter throi^ihoat the layer in a 
qnincnnz manner ; the thiclaiess of the panes n siimaifbal 
equal to one hslf of the conjugate diameter of the aihreolet tbs 
length of which, or fhicfaiess of the layer, is acaredy msre 
considerable ; but these proportions vary. 

The species to which it seems sflied, are madrqwraem snd 
inerwtam. The former is fossU, and differs in being sriwi- 
mose ; the latter Ibrms but a sin^e ezpanaion. 

Oenu9 FavontcM^ Lam. 

m 

Coral lapideous, simple, of a yariable form, composed of 
parallel prismatic and fasciculated tubes ; tubes coDtigaom, 
pentagoDal, or hexagonal, more or less angnlar, rarely arti- 
calated. 

Specie$, 

F. ttriata, more or less turbinate ; partes of the aheoU$ 
longitudiually striated within, and fenestrate with minote os- 
culi ; alveoles with very numerous septs. (Cabinet Acad. Noi^ 
Sciences ; and PealeU Jlftfsemn— cofnmon.) 

Found fossil in yarious parts of the United States, at the 
falls of the Ohio ; Genessee, New- York ; Pittsburg and Wilb- 
barre, Pennsylyania ; Missouri, Ik. &c. but not yet in the 
alluvial deposit of New-Jersey. 

The tubes are generally, partially, or entirely filled witfc 
silicious matter, sometimes so completely so, as to resembk 
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in miniature, basaltic colomns ; when the alreolei are free on 
the si^pfitce, these fossils are known by the name of petrified 
wdsp-nests, from the resemblance they bear to the nests of those 
insects. The silex is usually only infiltrated into the caFities, 
leaving the substance of the coral in its original calcareous 
state, but the specimens which are found amongst the rolled 
{>ebbles of the Delaware River, near Philadelphia, are com- 
pletely silicified. 

The size varies from one fourth of an ounce, to two hun- 
dred pounds or more, and the tubes occur of- every interme- 
diate diameter, from the fortieth to one fourth of an inch. It 
is not common to find any two specimens of like form, they 
are, however, ordinarily more or less turbinate, but are some- 
times depressed or compressed, and the tubes rectilinear or 
excurved, and of various lengths. The dilated summit is not 
so much the effect of a gradual enlargement of the tubes, as 
of the frequent and adventitious interposition of young ones, 
which of course renders the openings of the tubes unequal. 
. The tubes or alveoles, vary in the same coral, being 5 or 6, 
rarely seven sided, but the hexagonal form is most common ; 
the interior of a tube is divided into a great number of apart- 
oients or cells, by approximate transverse septse, each of the 
cells appears to be connected with the corresponding cells of 
the surrounding tubes, by lateral orifices in the dividing paries ; 
these orifices are minute, inequidistant, orbicular, their margins 
slightly prominent, and forming from one to three longitudinal 
series on each side of the tube ; each row is separated from 
the adjoining one by an impressed line. By means of these 
osculi it seems probable that all the animals inhabiting a com- 
mon coral, were connected together, or had free communica- 
tion with each other, but whether by means of a common or- 
gan as in Pyrosomay Stephanomia^ kc. or simply by contact as in 
the aggregating Salpa, &c. we have no means of determining. 

The strtaia differs from Madrepora trvncatay Esper. (F. o/- 
vefdaUty Lam.) in not being -'^extilb transversa sulcata." It 
seems to be allied to Corallium Gothlandtcum^ Amcen. Acad. 
V. 1. p. 106, and it is possible it may prove synonymous, or 
very similar to it, when that species becomes better known ; 
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fthe IflUer Imbeeiiiiktn ^&nlt, and K. 

deicribiDg it, inqaires <«EitHoe on >poljpier t** Afaj i ijwn 

/afetciitem,>of Volck. and Ptridn. in -caanHm 'wiOi F. 

.ind'F. 0»AlaiMltciM», ii distiiigiudied by die 

m chaneter which indoced me to Tefor theapecias .ken db- 

sicribed to FknmiU; thej teem therefine to be copgeBenc^v 

■eejogytindkatei epartidpitioniii thechancterof ^oniilsl 

paries. 

Amongit the great Tarietj '.eihiUled bj As Mfaam, we 
■hare'to ramariiTmoTe'paKtiaihuAy the foHowiiq^ tk. : 

l0t Akedks perfectly :free» rdiat ia, ^tedtale v£ ^maaai 
or lamelle, die aapta waiitiiig» and aoitfiMiw «the laBctii tab- 
■aolete. 

2d. AWeolet filled vhnott to theaanoitwifli ABeepb^aid 
veaemHing dioae oombaiof diebee-Urewludme.fiBai'vilh 
•iioiiey and coTered over. 

•Sd. 'Paries beaet iwitfa very niuwruiiay lintBtraplaly allaf- 
jnting, 'tienarerae lamella, which are dentieokted ellhair 
4ipi, and project towards the centre wtth^variooa 4agraBief 
•inrominence and-irregdlarity. 

The first variety correapenda with die generic dancler, 
and the third approaches the genns Pariies ; yet mo oneqnifiH 
cally identical are they, that f have seen them all muted ia 
.the same mass, and perforated throughout by the oacotL The 
identity is further « obvious by the perfect gradation arfaich 
.renders them inseparable. 

With respect to the transverse septa, I think their preaenoe 
may be accounted for by supposing that as the animal 'eloagalBi 
its tube in consequence of en increase of growth, or in order 
to maintain an equal elevation with the adjacent inbes, (ffla- 
dered necessary by the origin of young tubes in the inteiabces) 
it gradually vacates the basal portions of its tube, and sostaiv 
itself at the different elevations, by successively nniting tke 
parietallamelks so as to exclude the vacuity. Thatthis is pro- 
bable, we may infer faom a similar procedure on the psft 
of several species of testaceous mollosca. Tlius some Lia- 
mean Serpula become camerated, and a femiliar instance pre- 
sents itself in the Triton triionis, the animal of which adds toe- 
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cessive partitions to the interior of the spire, as that part be- 
comes too strait for the increasing volume of its body. If the 
above supposition proves correct, the organs of commnnication 
which pass through the osculi, can hardly be in common, but 
must rather connect the animals by simple contact only, other- 
wise these parts would be broken when the animal changes its 
place by vacating the inferior part of the tube. 

The third variety is then the state of that portion of the 
tube which is inhabited by the body of the animal, and not yet 
interrupted by the septae. 

From the above observations, it is evident that this species, 
and probably the entire genus FavotiU under which I have 
placed it, will not arrange properly with the Tubiportt^ MUU- 
poreif Uc* but must be transferred to the Polypiirs LomelUftres 
of Lamarck. And if the Madrepora rtUpora of Sohmder and 
Ellis, is a triM PoriUt^ as M. Lamarck su^xMet it to be froai 
the appearance of its tabes, I should coochidethiB genus to be 
Tery proximately allied to Favoitfot, by that species and the 
F, itriata having in common the remarkable character of 
fenestrated paries. But to this character I should conceive a 
generic importance ought to be attached, as indicating a differ- 
ential organization of the artificers. I have no doubt that on 
elose inspection of a perfect specimen, the same character 
will be found to exist in F. OotUandicumf and possibly also in 
JF*. truncaia^ if not in the latter only, it may be proper to se- 
parate the genus and to withdraw from Parite$ the fbremen- 
tioned species, retaining to itriaia as specifically essential, the 
second member of the differential descrqition. 

{To be cofUinmd,) 
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aT. XIII. ObservoHans on Soli Storms, and the hjhtmct 
of Salt and Saline Air ipon Animal and Vegetable 
Read before the Lffceum of Matural History of AS 
York, March 7, 1819, by John B. Bbck, 1L D. 



(Conmoictled kt thit Joand.) 



Me' 



:TE0R0L0GT is a sdence of to. modi |Mi«nl coacen. 
that it teemi to be incombent upon OTOiy nonber of locie^ 
to aid ID angmentiiig the stock of &cts, wfaidh the Isbonn of 
ingenioiis and scteatific men have already aocwmlaled oa Ast 
sabject Under this impression 1 propose to devote the fol- 
lowing paper to some obserrations on 9aU wmmIs or itonai, ss 
they have occurred in this country and in Enrope— a sal^aGti 
which although presenting many phenomena of a more thai 
temporary interest, has as yet excited but little attentioa. 
Indeed, the opportunities for obsenration have occuired w 
rarely as readily to account for its having in a great measoie 
escaped the philosophical acumen of the present age. 

It must have been early observed that the atmosphere a 
the vicinity of the sea frequently becomes impregnated with 
saline materials ; but the first and only account of a soil f^ona 
that I have met with, is to be found in the Transactions of the 
Linnsan Society of London. The 8th volume of that work 
gives an interesting narration of the effects of a storm of thii 
description, which occurred in England, in January, 1803. It 
was occasioned by an east wind, which blew for some dajt, 
and which, in its passage over the ocean, had imbibed \upt 
quantities of salt water, which were afterward deposited upoo 
the land. In most cases these depositions proved fatal to the 
plants and vegetables which received them. So extensive 
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were the effects of this singular storm, that thej were felt in 
the vicinity of London, at a distance of about seventy miles 
from the ocean, and in all the intermediate country. In most 
instances, the leaves of the plants, which suffered from it, 
appeared as if they had been scorched, and in some places 
even the tops of the branches mortified. A storm of the same 
kind took place in England, in February, 1804 ; and the me- 
moir states, that Sir Joseph Banks had noticed another some 
years before in Lincolnshire.* 

A storm attended with similar effects occu^ed in this coun- 
try in 1815, and vented its fury upon the eastern states. It 
commenced on the 23d of September, betweea eight and nine 
o'clock, A. M. with the wind from the east In about two 
hours the wind shifted to southeast, and blew a perfect hur« 
licane. The extended devastation which ensved, . is still in 
the recollection of every person. The tides rose from nine 
to twelve feet h^her than ordinary, and in many of the pria* 
dpal cities and towns along the coast of New England, 
churches, houses, bridges, wharves, and in some instances 
valuable citizens, were buried in one common ruin. In less 
than three hours the gale abated, and before sunset there was 
a perfect calm. Such were the more striking feitures of this 
tremendous gale — but other effects were observed more pecu- 
liarly interesting to the philosopher. At New-London, Salem, 
and other places, both on the coast, and several miles in the 
interior, the air was found to be loaded with salt; and the 
leaves of many trees appeared, a few houA after the storm, 
as if they had been scorched. Besides this effect upon 
vegetables, there were additional evidences of the saline 
qudity of the wind. At Salem and sotne other places an 
incrustation of salt was perceived on the windows, and the 
fruit in several gardens had a perceptible taste t>f salt on 
their surface. At New-London it was remarked that the air. 
in the eddies was extremely hot and suffocating. 

* I refer the tcientific reader for farther ptrticnlan to ** An aeeouni qfa fiorm 
of Salt, which feU ia Januur,' 1803. By Richard Salisbofy, F.RS. L.S." ia 
the Trantactioiu of the Linnaean Society of LoiMkn. Vol VUI. p. 207->10. 
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hj the saline quality of die air? The naiivt pfauits are 
doubtless accustomed to its action, aud do not so seosiblj fed 
its injurious effects. And if the Egyptian air is so yerj pene* 
trating from this very cause, as to produce ophtbahma, maj 
we not rationally conclude, that its influence must be eqioallj 
injurious to plants not accustomed to it. 

Another illustration of the influence of salt on Tegetatioaii 
to be found in the Dead Sea, or Lake JUphaiiitee. ** In Lake 
Asphaltites," says Volney, <* there is neither animd isr 
vegetable life. No verdure is to be seen on its banks, asr 
fish to be found within its waters ; but it is not true, that ill 
exhalations are pestiferous, so as to destroj huda Bjiog over 
it. It is not uncommon to see swallows skimmki^ its sur&oe, 
and dipping for the water necessary to build their nests. The 
true cause which deprives it of vegetables and animals is the 
extreme saltness of the water, which is vastly stroqger dm 
that of the sea. The soil around it, equally impregnated with 
this salt, produces no plants, and the air itself, which becomei 
loaded with it from evaporation, and which receives also the 
sulphureous and bituminous vapours, cannot be fiivourabk to 
vegetation ; hence the deadly aspect which reigns around flbii 
lake.'** 

3. In what way does the salt operate in producing its 
deleterious effects on the leaves of vegetables ? It is by no 
means easy to answer this question. It cannot be by shutting 
up the pores of the leaf, and thus obstructing its perspiration. 
It is well knowD that when the surfaces of leaves are covered 
with oil, they will soon die.j But salt water is certainly not 
sufficiently viscid to act in a similar way. 

Nor can it be satisfactorily attributed to the difference | 
of structure between maritime and land plants. There it 
some difference indeed between many of these, maritime 
plants being generally covered by a pubescence, of whicli 
most land plants are destitute. It is idle however to suppose 
that the object of this covering is to protect maritime plants 
from the action of the salt air, as there are many of then 

» Volney'* Travels in Syria and Eg^ypt. Vol. I. p. 217. 
f Darwin's Botanic Gardea. P. 256. 
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which do not possess it. Besides, is it not rational to con- 
chide, from the large quantities of soda which are always 
Iband in sea plants, that this saline atmosphere is rather pro- 
]^ous than otherwise to their growth, and that it only proves 
fiijarioas to plants accastomed to the unadulterated air of the 
luid. 

Again, I do not think that it can be explained bj supposing, 
that the salt is absorbed into the plant, and thus acts as a poi<- 
latonons substance. We know, that in land plants which are 
Mtivated in the neighbourhood of the sea, salt is absorbed 
through their roots.* It must of course circulate with the 
juices through the whole plant ; and jet in these cases the 
leaves are not destroyed by it. 

The most plausible method of explaining it appears to be 
'fhis : that the salt, by its irritating or corrosive power, destroys 
%he small vesseb in the leaf which are* necessary for the cir- 
tulation going on in it during health. 

Dr. Darwin has ingeniously shown the analogy between the 
Ihnctions of the leaves of plants, and the lungs of animals. If 
Ihis be admitted, it will not be difficult to account for the 
Wtion of salt upon leaves. This substance, when taken into 
the stomach, proves not merely innocuous, but wholesome ; 
Irat when accidentally introduced into the lupgs, irritation, 
inflammation, and death are the consequences. So with 
]^lants — when admitted into them in combination with their 
jtiices, it may be harmless ; but when applied to the lungs or 
leaves, death ensues. 



« To pitnre that talt is abtoibed into lind planti growing near the Mti, the 
feDowing facts, for which I am indebted to mjr friend, Dr. D. V. Knevels, art 
taofcXoAf^ The fruit of those cocoa-nut trees which grow near the seashore in the 
West-Indies is generally found to have a saltish taste ; and eren the milk in the 
■■t is perceptibljT impregnated with it Those trees on the oootrarjr which grow in 
die interior, beyond the influence of salt water, hare tfieir fruit perfectly fresh and 



The same gentleman infiums me, that in a plantation of his Esther's, in the 
West-Indies, situated on the seashore, a whole crop of the cane was rendered 
onfit for the purpose of making sugar, in consequence of the great quantity of salt 
which it had imbibed. 
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Dr. Hosack informs me, that he has iband sea air exUcmr 
j^ salutary in remiUttUfrDer^ chokra ii^atUum^ and (jytpcpiaa. 

Among the deleterioos efiects cansed by a so/im atioytot, 
msQT be mentioned the op^^t^okiMi ef Egypt This diseaie ii 
so common there, ** that oat of a hundred peraoDs,'* says Vdocy, 
** I have met while walking the streets of Cairo, twenty han 
been quite blind, ten wanting an eye, and twenty others ban 
had their eyes red, purulent, or blemished."t ThroD^jboot 
the Delta, and at Cairo, this complaint is more prevalent thas 
in any other part of Egypt. In Syria it is also coouaon, al- 
though less so than in Egypt, but it is only met with on tk 
sea-coast. The reasoning of Volney on this subject, is dectsivc 
of the position, that the prevalence of this conplaint^ ia these 

* Joumftl of Science utd the Arti. No. X. 

t Volnej*t TrmTela ka Sjrim tod E^ypC, Vol. I. p. 167. 
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regions, if owing to their proximity to the ocean. In confir- 
mation, he states that he has himtelf experienced the irrilaiing 
etfects of the air of the Delta upon the organ of yision.* 

In those cases of teiuroy which occur in long yoyages, the , 
iailine nature of the atmosphere co-operates very poweiAiUy 
ffith salt proyisions and bad water, in producing that general 
vitiation of the system which characterizes this disorder. 

Of all diseases, however, those of the lungs appear to be 
■MMt affected by a saline air. I have known a kdy of this 
city who had been afflicted for many years with otl/kfao, to be 
essentially benefited by a royage across the Atlantic. Anotiier 
^•■e has fidlen under my obseryation, of a lady troubled with 
■■thma, being amich relieyed by removing from the inte* 
lior to this city. What proves beyond a doubt that her relief 
is owing to the air she breathes, is, that whenever she takeaa 
jaunt into the country, she is sure to anffier a paroacysn «f her 
eld complaint. 

Pulmonary cmuun^iom certainly prevaiki mere on the oee* 
eoast, than in the interior. In all our sea-port towns, it is this 
diaorder which so frightfully augments the catalogue ^ our 
bills of mortality. According to Dr. Rush, '* in Salem, in the 
ftate of Massachusetts, which is situated near the sea, and ex- 
|tf>sed, during many months of the year, to a moist east wind, 
tibere died in the year 1799, 160 persons ; fifty-three of whom. 
iked of the consumption."t In Philadelphia, which is more 
vemote from the sea, the deaths from consumption are much 
less numerous than in New- York, or the other cities immedi- 
nlely on the coast. In Great Britain, which is exposed to the 
•ea on all sides, it is calculated that about 65,000 die an- 
nually from this disease. 

aOtatlMfvbieet of Um Egypdu oph^lmia, it may be aaked «* wbj itdoM not 
•ypeV.iB ioMiaerabto other aitualions, equellj eipoeed to lalt eir^ u Cape Cod, 
fBfd tlie Weit-India Istaadi ?** To this it may be replied, that in the productio* 
af any diteaae whatever, a predisposing state of the system is as necessary as an 
e rcW w y cause. This predispoeitioa appears to exist in a great degree among the 
Sgyptians, and depends upon the nature of their cUnata, their habits, and mode of 
Ihing, all of which have a tendency to produce de6t{tfy of the eyes, and thus render 
diem more susceptible of the impression of those causes which excite inflammation. 
tRuhH Medical ObanrmtioQS and Inquiries, Vol. II. p. 132. 
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, Sochtre toiMeof die fidiw this salgect; lull tkaooacb> 
■MidkMt not lypear totewamotedy that Omm 
ifcctioM ariM from dw irriiiiiQg qoalitj of the mat. h Hri> 
lMd» dw Waal IiidM, ai wdl ai b othar coulriaa Mikbadi, 
a i| iM i ii l tttflia aaaMT, c^ i ja aBi frto tt.iaof wnna occaitaaca* h 
Syrkt Vobqr arai atHaa tet the «r of the ooert is partioa- 
lariy fiifoaiaUa to tfaoaa laboariag onder thii iMladf • . ic- 
ootdii^tfwyara in thehibit of aanii^gaeehpatiaebifrai 
Akppa to Lalalda, or Soida, wfaata dMjaaiy e^jof the 
ofaaaair.* 

' AjMOi wa know tfiat wB§uf paaaoaa wnemy finoai thia 
tian» bare baen complatalj eorad-ly a vofiva, aAer afl da 
laaamcat of madidna hadbaanarinMtoAafaallMAi&Taib 

It is aridant than, tiiat a part aaa air ia Bot detrimanlal ii 
caMaof consomptioii* Dr» Rnihy witik hv nsod ii^^eonityv ^^ 
pbini tiia praralanoa af this rnwflainf in oar aee p ai 1a> ly il- 
tribatiiig it to tha miiEtiira of land and aea air ; .anilin oanfir* 
■adonoboarrai, tiiat^thoaaaitnalkna which ana ifc tha nai|^ 
bonrliood of bayt and riven, whara flia fiaah and arifc 
anz their atraauM togethar, ara aMte nnfimniraUe tat 
tire patients tlian the aaaaliora» and -ttarefbra ahonldhev 
earefidly aToidedbj them in eiehanging city fercoanlEjair.^ 

Independentlj, howoTer, of these causes, I think tiie fire- 
quent and sadden Ticissitades of temperatore, which we safer 
on the coast, are alone sufficient to account for the previlenos 
of catarrhal and pneumonic affections^ which most commoalf 
are the precursors of consumption. 

I trust the foregoing obsenrations hare not been considerni 
too medical to comport with the objects of this Society. Na- 
tural history is only useful in its practical applications ; snd if 
it can be shown to throw any light upon an art, which contn- 
butes so much to the comfort and happiness of man, we ban 
established one of the strongest considerations, which can re- 
commend it to general patronage and investigation. Physidssi 
ought in an especial manner to set a high value upon tk 
researches of naturalist. The aid they have already gi?a 

• Volnej't Tnvels, Vol. I. p. 226. 

*• BmhU ObMrrations tod Inquihet, Vol. II. p. 13S. 
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is sufficient to entitle them to the lasting gratitade of onr pro- 
fession. It was one of the merits of that illnstrioiis physician 
of oar own time and country, Dr. Rush, that he seized with 
aTidity every fact, from whatever quarter it might he drawn, 
to elucidate his favourite science. If ever medicine shall attain 
to the elevation of a irvlj philosophical Mcience, it must he ac- 
complished, in part at least, hy imitating his example, and hy 
developing the infinite and diversified associations which exist 
between it and the other sciences. 



Art. XIV. Thoughts on Atmospheric Dust, By C« S. 

Rafinksque, Esq, 

1. When we find the ruins of ancient cities buried 
under ground ; when the plough uncovers the front of pa- 
laces and the summit of old temples, we are astonished : but 
we seldom reflect why they are hidden in the earth. A sort 
of imperceptible dust falls at all times from the atmosphere, 
and it has covered them during ages." 

2. These are the words of the worthy and eloquent philo- 
fopher ViREv, in his article Nature, Vol. XV. p. 373, of the 
French Dictionary of Natural History. Even before readii^ 
them I had observed the same phenomenon, and I have since 
studied their effects in various places. I could quote one 
thousand instances of the extensive and multifarious operations 
of this meteoric dust : but I mean to give the results merely 
of those that fidl daily under notice, and are yet totally ne- 
l^ted ; wishing to draw on them the attention of chemists, 
philosophers, and geologists. 

3. Whenever the sun shines in a dark room, its beams dis- 
play a crowd of lucid dusty molecules of various shapes, 
which were before invisible as the air in which they swim, 
but did exist nevertheless. These form the atmospheric 
dust ; existing every where in the lower strata of our atmos- 
phere. I have observed it on the top of the highest moun- 

V^oi.. I. ...No. 4. .SI 
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tains, on Mount Etna, in Sicily, on the Alps, on the AU^anj 
and Catskill moantains in America, &c. and on the ocean. 

4. It deserves to be considered under manj views : which 
are its invisibility, its shape and size, its formatioD and origin, 
its motion, its deposition and accumulation, its composition, 
its uses, and its properties. 

5. This dust is invisible, owing to the tenuity of its parti- 
cles, but they become visible in the following instances; 
when the sun shines on them, since they reflect the light, 
when their size is increased, and when they are accumulated 
any where. 

6. The size of the particles is very unequal, and their* 
shape dissimilar ; the greatest portion are exceedingjLy small, 
similar to a whitish or grayish spark, without any determina- 
ble or perceptible shape ; the lai^r particles are commonly 
lamellar or flattened, but with an irregular margin, and the 
largest appear to be lengthened or filiform ; the gray colour 
prevails. Other shapes are now and then perceptible with 
the microscope. 

7. Among the properties of atmospheric dust are those of 
being soft, as light as atmospheric air, of reflecting the rajs 
received directly from the sun, of possessing a kind of pecu- 
liar olei tricity, which gives it a tendency to accumulate ou 
some bodies more readily than on some others, and of fonnins 
;m earthy sediment, which does not become effervescent with 
acids. 

C. This dust is either constantly or periodically formed, but 
chemically in the atmosphere like snow, hail, meteoric stones, 
honey-dew, earthy rains, kc. by the combination of gaseoui 
and elementary particles dissolved in the air. Its analysis 
has never been attempted by chemists ; but the earthy sedi- 
ment which is the result of its accumulated deposition, provci 
that it is a compound of earthy particles in a peculiar state of 
aggregation, and in which alumine appears to preponderate, 
rather than calcareous or silicious earths or oxides. 

9. Its motion in calm weather, or in a quiet room, is ver} 
slow ; the particles appear to jfloat in the air in all directions, 
some rising, some falling, and many swimming horizontally, or 
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forming a Tariety of curred lines ; what is most singular, is 
that no two particles appear to have exactly the same direc- 
tion ; yet afler awhile the greatest proportion fall down ob« 
liquely, somewhat in the same manner as a light snow in a 
calm day. When a current of air is created naturally or 
artificially in the open air or in a room, you perceire at 
once an increased velocity in their motion ; they more with 
rapidity in all directions ; but when a strong current or wind 
prevails, they are carried with it in a stream, preserving how- 
ever, as yet, their irregular up and down motion. 

10. Its formation is sometimes very rapid, and its accumu- 
lation very thick in the lower strata of our atmosphere, but 
the intensity is variable. Whenever rain or snow falls, this 
dust is precipitated on the ground by it, whence arises the 
purity of the air afler rain and snow ; but a small share is still 
left, or soon afler formed. In common weather it dej^tMitft- 
itself on the ground by slow degrees, and the sama Vtf closed 
^oms. It forms then the dust of our floors, *hik^wo\M of our 
roo6, and ultimately the surface of our efil^* ^unless driven by 
winds from one place to another. I 

11. I have measured its accumulation in a q^iet room, and 
have found it variable from one-fourth of an inc|i to one inch 
ID the course of one year ; but it was then in a pulverulent 
fleecy state, and might be reduced by compression to one- 
third of its height, making the average of yearly deposit 
about one-sixth of an inch. In the open air this quantity must 
be still more variable, owing to the quantities carried by 
the winds and waters to the plains, valleys, rivers, the sea, 
Isc. or accumulated in closed places or against walls, houses, 
&c. I calculate, however, that upon an average, from six to 
twelve inches are accumulated over the ground in one hun- 
ilred years, where it mixes with the soil and organic exuviae, 
to form the common mould. ->- 

12. The uses of this chronic meteor are many and obvious. 
It serves to create mould over rocks, to increase their de- 
composition, to add to our cultivable soil, to amalgamate the 
alluvial and organic deposits, to fertilize sandy and unfruitful 
tracts in the course of time, to administer to vegetable life, &c. 

31* 
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It does not aqppetr that it bm any bad inflaeace on aen aid 
•Bunalt breathing it aloog with air, onleas it sbovld be aoca- 
nmlated in a very intense degree. 

IS. At Segesta, in Sicily, are to be seen the nuni idm 
ancient temple ; the steps, which surroand it on all sides be- 
low the piUars, are boilt on a rock, oq the top of a hiU 
detached from any other higher groand. Yet now aD the 
steps and the base of the pillars are nnder the gronnd, which 
has accnmnlated from this dost and the decay of fklanCs (nsl 
trees) to which it has afforded food. There are fnan Bwm, lo 
eight feet from the rock to the surftce of (his new soil, which 
has chemically combined in a Tariety of hardam. This soil 
has arisen there in about 2000 years, notwithatandii^ Oe 
washingi of rain. I quote this as a remarkable instance ef 
the increase of soil by aerial deposits, among laany which 
haye fallen under my personal examinatioD. 

14. It is commonly believed that the dost of our rooBS is 
produced by\tbe fragmentB of decomposed Tealmenti, bed* 
dings, furnitures, i^ *, this cause increases it, and prodnoei a 
different dust, firhich mixes with the atmospheric dust ; b^ it 
is very far froni producing it. 

15. The diAst of the open air is ascribed to that raised fron 
roads and Eelds, by the pulverization of their sur&ce ; but 
this secondary and visible dust is only a consequence of the 
first. From whence could arise the dust observed by the 
means of the sunbeams in a dark comer, in winter, when the 
ground is frozen, or when it is wet and muddy, or at sea, or 
on the top of rocky mountains ? 

16. It is therefore a matter of fact, worth taking intocoa* 
sideration by geologists, that the air still deposits a quantity 
of dust, which must have been much greater in former pe- 
riods. Just the same as the sea deposits still a quantity sf 
earthy and saline particles dissolved in it, and which were 
superabundant at the period when the rocky strata were 
formed on its bottom. Water being more compact, deposits 
rocks. Air, which is less dense, deposits a pulvenileD' 
matter ! 
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Art. XV. (k^Ae Effect if Vetptmr m Flemm. Bg J. P« 
Dana, Chermcal Aeeistant in Harvard Unherti^j emd 
Lecturer on Chemistry and Pkarmaof in Dartmouth 
College. 

CanAridget Mase. February B, 1819. 
lb Prrfeeeor SiUimain. 

DEAR SIR, 

jAlBOUT a year since I made flome eyperimentB on the effect 
•f steam on ignited bodies, with a riew to learn the theory of 
die action of the ** American vrater-hnmer.'' These esperi^ 
ments were pablished in an anonymous paper in the North 
American Review, and have been published in London, with- 
out an acknowledgment of their source. 

The effect of them concerning bodies is peculiar, and it 
probably admits of more extensiye application to the arts than 
in the abore named instmment alone. 

When a jet of steam, issning from a smaH aperture, is 
tiirown on burning charcoal, the brightness is incr^Mod, if the 
coal be held at the distance of four or five inches from the 
pipe through which the steam passes ; but if the coal be held 
nearer it is extinguished, a circular black spot first appears 
where the steam is thrown on it The steam in this case does 
not appear to be decomposed, and the increased bfightness of 
tfie cod depends probably on a current of atmospheric air, 
otcsaioned by the steam. But when a jet of steam, instead of 
being thrown on a single coal, is made to pass into a charcoal 
fire, the nyidness of ^e combustion is increased, and the low 
attenuated flame of coal is enlarged. 

When the wick of a common oil lamp is raised, so as to 
pre off large columns of smoke, and a jet of steam is thrown 
into it, the brigfitness of the flame is increased, and no smdce 
is thrown off. 

When spirits of turpentine is made to bom on a wick, the 
light produced is dull wad reddish, and a large quantity of thick 
smdce is given off; but when a jet of steam is thrown into 
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this flame, its brightness is nrach increased ; and when the 
experiment is carefally performed, the smoke eQtireljdii- 

gppeari. 

When the rapoor of spirits of tarpentuie is made to imnt 
from a small orifice, and inflamed, it bums, and throwi off 
large quantities of smoke ; but when a jet of steam is madeW 
unite with the rapour, the smoke entirely disappean. Wfca 
Tapour of spirits of turpentine and of water are made to issae 
together from the same oriflce, and inflamed, no smoke i^ 
pears. Hence its disappearing, in the abo?e experiment, 
cannot be supposed to depend on a current of atmosplieric air. 

When a jet of steam is thrown into the flame of a spirit of 
wine lamp, or into flames which evolTC no smoke or cubona^ 
ceous matter, the same efiect is produced as bj a eorreat of 
air. 

It appears, from these experiments, that id aU flames wUck 
evolve smoke, steam produces an increased brightness, and a 
more perfect combustion. 

Now, with a very simple apparatus, steam migfat be in- 
troduced into the flames of street lamps, and that kind of l«np 
which is used in butchers' shops in London, and in all flames 
which evolve much smoke. The advantage of such an ar- 
ranp^ement would be a more perfect combustion, and a greater 
quantity of light from the same materials. The flame of the 
lamps, to which steam is applied, might be made to keep the 
water boiling which supplies the steam. 

I hope the above may not be altogether uninteresting and 
useless to the readers of your Journal. 

Very respectfully, your obedient servant, 

J. F. DANA. 
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Akt. XVL Analyris of the Harrodsbiarg 8alt9^ hy Ed- 
ward D. Smith, M. D. Professor of Chemistry and 
Mineralogtf in the South-Carolina College. 

If J.ORE than a year since I receired a quantity of a white 
earthy sabstance, which was said to be obtained by the evapo- 
ration of certain mineral waters at Hsftrodsbarg, Kentucky, 
and there Tended at a considerable price, under the name of 
Epsom salts. The respectable character who presented this 
powder to me» requested that I wouhl make an analysis of it ; 
but 1 had not sufficient leisure until lately, to pay the requisite 
attention to this subject The results (rf'my examinations are 
now submitted to the public eye. 

The external qualities of thk substance are as follow : small 
white lumps, hard to the touch, but dry and easily yielding to 
pressure, somewhat gritty to the teeth, and imparting an earthy 
smd saline taste to the tongue. 

1. 120 grains of the powder were put into about a half ounce 
of alcohol, digested for six hours, then washed with more al- 
cohol, filtered and carefully dried. 

fL On weighing the dry powder, the loss appeared to be but 
one grain, so that it contains very little of any substance which 
is aduble in alcohol. 

3. 116 grains (four grains hairing been lost in the transfer 
ffom the filter) were collected and put into rather more than 
eight times their weight of cold distilled water, and digested 
for two hours. 

4. This watery solution was then filtered, and on weighing; 
the residue q>peared to be 48 grains, so that 67 grains must 
hare been dissolved. 

6. 10 grains of the insoluble residue (4) were put into a 
fiask, with 10 ounces of distilled water, and boiled for 1 hour. 

6. A small portion of this solutien, on being tested with ni- 
trate of barytes, gave a copious white precipitate, with oxalic 
acid, a white cloud ; with ammonia, a slight white aloud ; with 
muriatic acid, a slif^t bluish tinge. From these tests it was 
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inferred thai lolplMile of lime was preteal, witb petbipt a 
ilig^ trace of muriate of liflM. 

7. The remainder of thif solntion was filtered, md «a 
weighs the dried reridnom, the low afipeared to be 8 g^iiat, 
to that sulphate of lime probably constitatcs nearlj -^ of the 
inaolnUe residence (48 grains. 4.) 

8. The watery solution, (4) which was snppoaed to eooliia 
67 grains, was evaporated, and left a reaidne that weighed but 
34 grains* so that 33 grains most haTe disappeared in the 
process. 

9. Some of this residue dissolved in distilled water, was 
tested with cfirbonate of soda, forming an immediate white 
cloud ; with nitrate of barytas, the same ; with ammoma, the 
same ; but with oxalate of ammonia, it did not form any dood 
until it had stood some time, and then it was slight. From these 
tests it was inferred that sulphate of nu^eaia was present 

10. A portion of the dried residuum (7) was treated with 
diluted muriatic add, which dissolyed neariy the whole of it, 
with considerable effervescence. The new compound, ^sa 
examination, proved to be muriate of lime ; so that it may be 
concluded the residuum (7) was principally carbonate of line. 

On considering the results of the preceding experimenti, it 
will appear that more than one half of the substances sabmit- 
ted to analysis, was easily soluble in water, and from the 
chemical tests used, that it was composed principally of sulphtte 
of magnesia, (Epsom salt) with perhaps a small portion of dhi- 
riate of lime or magnesia, that of the remainder, about 4 was 
sulphate of lime, and difficultly soluble in water ; and that tbe 
rest was perfectly insoluble in water, and consisted principalij 
of carbonate of hme. 

There can be no doubt then, that the Harrodsburg salt, ia 
its present state, is very improperly prepared, containing in iti 
composition a large proportion of matter, that is not only inert, 
but which may produce considerable inconvenience and injoiy 
in the stomach and bo web, from its ponderous nature and tea- 
dency to form mechanical obstructions. Perhaps the occw^ 
rence of such injury may not be frequent, from the circaa- 
stance of a large portion of the salt being so insoluble ; bui. 
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admitting this to be the &ct, there is a manifert improprielj in 
offering to the public, as medicine, an article which cannot be 
used as such. Probably the proprietors of this manu&ctoiy 
are not aware of the real nature of the case, and of the 6cility 
with which, by a little additional trouble, they could separate 
the useful and Taluable material, from that which is at least 
useless, and which might also be pernicious. 

Souih'CkLrolina CoUege, March, 1819. 



Art. XVn. AddUianal Jfotict of the Tungsten and 71/- 
Itirimn, mentioned in (mr tiasi Jfumber. 

Part I. De$eription of, (he Ore, 

C/OLOUR, dark brown, ahnost black ; brittle, powder • 
lighter shadeof brown than the mineral ; hard, scn^ches ^asi, 
scintillates with sted, with a red spark ; a degree of poliah 
produced, where the steel strikes, and when the steel is im- 
inessed upon it . 

Stmctare compact, in some places slightly porous ; lustre, 
generally dull, sometimes i^immering, and ahnost resinous. 

Crystals octahedral. Specific gravity of three massiTe 
pieces, 6.7, 6. and 6.44 mean, 6.06 nearly $ probably that of 
the crystals would be higher. 

Infbsible by the blow-pipe even with borax, and does not 
by strong ignition impart any colour to it or to potash ; not 
magnetic, even in fine powder, nor after being heated red hot 
on charcoal, and in contact with burning grease. 

Many specimens decrepitate riolently under the blow-pipe. 
When heated on coals in pieces of considerable size, they often 
ei^lode with a smart report, and are thrown in fira^guients 
sometimes several yards from the fire* 

Gangue quartz ; accompanying minerals in the same vein, 
native bismuth, native silver, galena, iron and copper pyrites, 
much magnetic pyrites, blende, lie. 
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€hoUgieml r^aiiom. The coontiy is primithre, and Ae in- 
mediate rock which fonoM the walls of the rem is said to be 
gneitt ; (we hare not seen it.) 

Locality, town of Hantington, parish of New StniiM> 
county of Fairfield, SO miles west from New-Haren, Cm* 
necticnt 

Remark. Native bismuth in smaU qnantities, has been 6r 
several years obtained from this mine, bat the shaft has bees 
sunk only abont ten feet 

Part II. A variehf rf (he Ore. 

General characters as above, but on some fwrtS) there ii 
seen a whitish, or yellowish, or sometimes darkish metallic 
substance ; it is in thin plates, like the leaf metals, and some- 
times reticulated, and graphic in its disposition ; it is soft and 
easily cut with the knife. In the specimens examined, it mi 
so much blended with the other ore, and so trifling in qmolitf, 
that it was not possible to separate it mechmiicaDy, so « ts 
examine it separately. 

Part III.— A. Chemical Trial$. 

1. Muriatic acid, hot or cold, produces no effect ; hot nitro- 
muriatic dissolves the ore with energy, red fumes are evdved, 
and generally a red solution obtained, from which ammoDit 
precipitates red oxyd of iron abundantly. 

2. A heavy lemon-yellow powder remains, insoluble «f 
course in acids, but easily and completely soluble in warn 
ammonia. 

3. A dark powder, in diminished quantity, again appetif, 
more acid dissolves it in part, and again reveals the yellov 
powder, which ammonia again dissolves, and so on, tiU noUuif 
remains but some portion of the gangue. 

4. The aounoniacal solution, which contains the oxyd ^ 
tungsten, is decomposed by acids, and by heat, and instaoti/ 
deposits a white heavy powder, becoming yellowish by standii^* 
and full yellow by heat. 
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5. This powder is infiuible by the blow-pipe, bat igsited 
with borax in a platinum crucible, it became of a foperb btuOy 
like smalt, or between that and Pmisian blue* 

': 6* The quantity obtained was too small to make it conTe- 
nient to attempt its reduction to the metallic state ; no doubt 
remained, howeTer, that it was ozyd of tnn^ten, or as it is 
aometimes called, tunptic acid. 

7. There were traces of manganese, and all the fiu:ts per- 
haps justify the conclusion, that the ore is very similar to the 
ferruginous tungsten or wolfram. 

8. The calcareous tunpt^n occurs in octahedral crystals, 
but we hare not before heard of this form in the ferruginous 
speoaesi which generally affects the prismatic forms. 

B. REMARK* 

' We had been for some time inclined to believe, that the 
alpove ore was ferruginous tungsten, but although fortified by 
the opinion of Col. Gibbs, we were withheld fran announdi^ 
it; because the form of die crystds, the specific gravity, the 
colour, and perhaps some other characters, were not perfectly 
accordant with European descriptions, and with the specimens 
in our possession, which are from Saxony and Cornwall. 
• During the necessary chemical trials (which have, we trust, 
eitablished the correctness of the above opinion,) we very 
oiiezpectedly discovered in some of the ores of tungsten, prooft 
oClhe existence of tellurium. The conclusion was induced 
by the phenomena, for nothing was farther from our expecta- 
tions. 

'Two fragments were pulverized by an oMwtoiU, and we 
Aerefbre cannot say whether they had any external characters 
dMhreu t from those of the other pieces ; they came, however, 
Iran the same part of the vein, and their powder resembled 
tihat of the other pieces. 

1. Digested in nitro-muriatic acid, a straw-yellow solution, 
rii|^y inclining to green, was obtained, and a black powder 
was Idl behind. 

9. More acid digested on this powder, gave a deep red solu- 
tion of iron, and left the yellow oxyd of tongrten, which being 
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in ammonim, the bbck powder agun appeued, aod 
•o on, as under 3. Part III. 

3. The solation 1, diluted largely with water, deponted as 
ahondant white precipitate, which waa Teiy hesry and nfiitj 
rabaided. 

4. Alcohol and ammonia, reapectively produced the mm 
effect, only more decidedly. 

6. This precipitate, evidently an ozyd of t metal, heing col- 
lected on a filter and dried, exhibited the fbUowini; propeitiei. 

6. Heated by the blow-pipe on charcoal, it was instantfjfo- 
latilized in part, and in part decomposed, with an almost ex* 
plosive effervescence ; nnmerous ignited globoles of metal 
appeared on the charcoal, and bnmed witti an iftMmdant AaoM 
of a delicate blue colour, edged occasionally with green. 

7. In many trials, these results always occurred, and some- 
times a peculiar odour was perceived, at first thoo^ to be 
owing to arsenic, but it was incomparaUy feebler, ai^ mmt 
what resembled that of radishes.* 

8. Zinc, iron, and tin, plunged into separate pwtioiM of tte 
nitro-muriatic solution, precipitated abundantly a black floe- 
culent substance. 

9. On charcoal before the blow-pipe, this snbatance mi 
very combustible, with a blue flame, and was completely dis- 
sipated in the form of white oxyd, with the aboye smell. 

10. Some of it was obtained on the charcoal in metaSc 
globules ; it was a brittle metal, white, with « tinge of red, ad 
foliated, but not so distinctly as bismuth and antimony. 

1 1 . The filters on which the white oxyd had been deposited, 
burned almost with explosion, nearly as rapidly as if they bad 
been soaked with nitrate of potash, or of ammonia, and tbe 
characteristic blue flame appeared whOe the burning lasted. 



* This was most remarkably perceived oo one occauon, where, under the i 
that po6siblj chrome might exist in tbe ores, thejr had been intensely healed iai 
forge aloog with pearl ashes. The masa, when lixiviated, gave only a giMMk 
solutioo, becoming coloarless by nitric acid, and again greenish by an alkaU; (kf 
was supposed to be owing to iron and manganeae. No metal waa obteincd, cmf 
a few minate globoles of attractable iron, but the InUnmtOfy wtts filed wilh ^^ 
Hunea, having the peoiliar odour alluded ta 
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12. Other experimenU were made upon the metal, (not the 
ozyd.) It gaye to strong salphnric acid, (simply bj standii^ 
in it in the cold) an amethystine colour, which disappeared as 
the acid grew weaker, by attracting water from the air. 

13. With nitric acid it formed a colouriess solution, not de- 
composed by water. 

14. It did not ^UssoIto in muriatic acid, tiU a few drops of 
nitric acid were added. 

15. The white ozyd heated with charcoal in a small coated 
recurred glass tube, afforded brilliant metallic globules, which 
rose by distillation, collected in the bend of the tube, and re- 
senibled drops of quicksilver, except that they were solid. 

C. REMARK. 

The aboTe facts haying induced the conclusion that the 
metal, thus unexpectedly discoyered in the ores of tungsten, 
was tellurium,* we were led to search for external characters 
by which to judge what specimens contained it The ores 
from Transylyania, (the only telluric ores with which we are 
acquainted,) bearing no analogy in appearance or composition 
to those before us, we were led to inquire whether the tellu« 
rium in these latter ores was m combination with tungsten, or 
merely in mixture. The external characters detailed in part 
II, tend perhaps to fortify the latter opinion. If we mistake 
not, we there found a proper ore of tellurium mixed with a 
proper ore of tungsten, but we haye also by chemical means, 
finind tellurium where 8im^ar external characters were not 
apparent. Before the appearance of our next Number, we 
hope to obtain purer and better specimens. In the mean time 
we add the following ftcts. 

1. A crystal, and a massiye piece of the kind described 
under part I, and specimens of two varieties of those described 
under part II, were digested in nitro-muriatic acid. 

• Sefinsl of ths &cts, wtt an awue, •ccoid with tbe propertiefof binmll^ b^ 
twen which and ttUoriom there an wvaral atroog poiati of reeembbiice, but a 
mniber of other hcta appear irreconcileable with d« ptopertici of fhat netal, 
and of every other eicepC tettarian. 
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2. Bodi orfd of tangBteiiy nid ozyd of feUarhon were ob- 
tained from aU of them. 

3. Many specimens have been examined which hare ilbiM 
tang;8teD only, and no tellnrimn. 

At a conyenient time, it is hoped that a more complete eli- 
mination of this subject may be presented ti^the pablic. 

In the mean time, we may sabmit to mineralogislB and che- 
mists, whether if this is not a new mineral, it is not at lasit a 
new association of two minerals befiire known. It has not 
been forgotten that gold and silver are fieqoaiitlj combined 
with tellurium : neither of them has, however, been diaoo- 
Tered, (although soo^t after by proper tests) dnhng the abore 
trials. 

Yalt College, March, 1819. 



Art. XVIII. A SubstittUe for Woulft^s or NooOCs AffOr 
rattiSj by Robert Hare, M. D. Professor of Oumistry 
in the Medical Department of the University of Pennsyl- 
vania^ and Member of various Learned and Scientific 
Societies. With a Plate. 

J. £W subjects have more occupied the attention of chemistii 
than the means of impregnating fluids with gaseous substances. 
The contrivances of Woulfe and Nooth, especially thefonner, 
have been almost universally used ; and have gained for the 
inventors merited celebrity. Various improvements in 
Woulfe's bottles have been devised. Still I believe an appart- 
tus replete with similar advantages, but less unwieldy, lea 
liable to fracture ; and having fewer junctures to make at each 
operation, has been a great desideratum with every practical 
chemist. It has, however, ceased to be so with me, siace 1 
contrived the apparatus which 1 am about to describe. 

Fig. 1. represents 3 jars placed concentrically within each 
ether, and so proportioned and situated, as to admit 2 opes- 
necked concentric bell glasses alternately between them. Tbe 
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neck of the exterior bell ^aBS is introdiiced into tlie tobnlure 
of the receiver above, and receives the neck of the interior 
bell glass. Into this is inserted a trumpet-shaped tnbe. The 
two interior jars are famished with feet F,/. In order to put 
this apparatus into operation, remove (without taking them 
apart) the bell passes, receiver, and tube from the jars. Pour 
into the latter the fluid, to be impregnated, till it reaches the 
height marked by the dots. The funnel mouth, m, of the re- 
ceiver being provided with a suitable cork soaked in wax, &s- 
ten into it firmly the beak of the retort, containing the gene- 
rating materials. The bell glasses are then to be replaced in 
the jars, and arranged as in the figure. It must be self-evident 
that the gas proceeding from the retort, (if the juncture at m 
be air tight) must press on the fluid in the innermost jar, 
through the trumpet-shaped tube. If not imbibed with ade- 
quate speed, it must soon press on the fluid at a, causing it to 
subside to the narrow part of the foot/, and thus to expose a 
much larger surface. If the absorption be still inadequate, a 
further subsidence must ensue, and the gas escaping round the 
brim of the.tnterior bell glass will act on the fluid at 6, and en- 
large its surface by depressing it to the narrow part of the 
foot F. Should the increased pressure and more extended 
contact thus obtained, be still incompetent to effiect a complete 
absorption, the excess of the gas may escape round the brim 
of the external bell glass into the atmosphere. 

But so effectual is this process in promoting impregnation 
that I have obtained strong muriatic acid in the central jar 
without producing any sensible acidity in the outside one 
Absorption into the retort or receiver, is prevented by not al 
lowing as much fluid to be above the mouth of the trumpet 
shaped tube, as would be competent to fill the cavity between 
it, aiid the termination of the open neck of the exterior bell 
glass at u As this neck rises about 2 or 3 inches into the re- 
ceiver, it prevents any foul matter which may condense or boil 
over, from getting into the jars. If practicable, it would be 
better that the bell glasses, and tube, and receiver, should be 
janited together while hot, at the glass-house. If all could not 
be joined in this way, it would still be advantageous to unite 
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thas the receiver, and the exterior bell ^ast. The interior 
bell and tube might then be fitstened together, by grindii^ or 
luting. As jet 1 have only used lutings of wazed cloth, or 
cork. It may be proper to point out, that 3 or more concen- 
tric bell glasses, and 4 or more jars, might be used. Tke 
union of the bells, receiver, and tube once effected, it is hardlj 
more troublesome to use 3 than 2. When the fluid in the 
central jar is saturated, this may be emptied and repleniihed 
from the middle jar, the latter from the external one. Then 
supplying the external jar anew, the proceu may be continued. 

The other figures are to explain an apparatus on the same 
principle, constructed of hollow, oblong paralellopipeds, dif- 
fering in length more than in breadth ; so as to allow a ser- 
pentine tube to wind into the interior, and deliver gas under 
a vessel shaped like a T. 

Fig. 2. represents a vertical section of the whole as vrben 
situated for use* 

Fig. 3. a vertical section of the lower vessels only. 

Fig. 4. a vertical section of the covers alone. 

Fig. 6. a horizontal section, or ground plan of the lower 
vessels. The upper vessel? are so proportioned as to divide 
the distances between the lower ones equally. 

It may be well to mention, that this apparatus, from the fa- 
cility with which it may be cleaned and inspected intcni'Jly. 
admits of being made of porcelain or stone ware.t 1 have h^i 
a cylindrical one constructed of the latter material, in which 
the covers are in one piece, with a tube in the centre for in- 
troducing gas. The apparatus maybe made more efficacious. 
by drilling a series of small holes round the brims of the bell 
glasses or covers, so as to cause the gas, instead of p.x*«iDg 
round the brims in large bubbles, to divide itself into ven 
small ones. By this means it will be more thoroughly inter- 
mingled with fluid. 

* Excepting, that the covers ought to be so depressed, as that their brimf mif 
be lower tbaii the bottoms of the interior vessels over which thi-v are piirn J 
respectively. Tbis is necessary to prevent the g;as from escaping, ere it bar- 
access to the surface (if the fluid beneath those hottoms. 

f The apparatus may ali» be made of glass bottles, duly proportioDed, tf^ 
cut (tnacited) alleiMtely Dmr the thoulder ud near the boccom. 
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Art. XIX. A Jfen JTieofy of GalvanUmj supported by 
some Experiments and Observations made by means of 
the Calorimotor, a new Galvanic Instrument. Read 
before the Academy of Natural Sciences, Philadelphia* 
by Robert Hare, M. D. Professor of Chemistry in 
the Medical Department of the University of Pernisyl- 
vonta, and Member of several Learned Societies. 

(With tn Engimving.) 

X HAVE for some time been of opinion that the principle 
extricated by the Voltaic pile is a compound of caloric and 
electricity, both being original and collateral products of 
Galvanic action. 

The grounds of this conviction and some recent experi- 
ments conArming it, are stated in the following paper. 

It is well known that heat is liberated by the Voltaic appa- 
ratus, in a manner and degree which has not been imitated by 
means of mechanical electricity ; and that the latter, while it 
strikes at a greater distance, and pervades conductors with 
much greater speed, can with difficulty be made to effect the 
slightest decompositions. WoUaston, it is true, decomposed 
water by means of it ; but the experiment was performed of 
necessity on a scale too minute to permit of his ascertaining, 
whether there were any diveUent polar attractions exercised 
towards the atoms, as in the case of the pile. The result was 
probably caused by mechanical concussion, or that process by 
which the particles of matter are dispersed when a battery is 
discharged through them. The opinion of Dr. Thomson, 
that the fluid of the pile is in quantity greater, in intensity 
less, than that evolved by the machine, is very inconsistent 
with the experiments of the chemist above mentioned, who, 
before he could effect the separation of the elements of water 
by mechanical electricity, was obliged to confine its emission 

* In whose Journal it was ordered to be printed, but, to prevent delay, it 
was pabliihad, by the Author, in a Kparatc paper, and forwarded by him to the 
- Editor of this Journal. 

Vol. I....N0. 4. 32 
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to a point imperceptible to the naked eye. If alr«adji« 
luglily intense, wherefore the necewty of a fiurther coBtca- 
tratioo ? Besides, were the distinction aaade bj Dr. TboonoQ 
correct, the more concentrated floid generated by a phwiic 
apparatus of a great many smaD pairs, ought most to reseaUe 
that of the ordinary electricity ; bat the opposite is the ose. 
The ignition produced by a few large Gralvanic plates, where 
the intensity is of coarse low, is a resalt nM>st amdogoas to the 
chemical effects of a common electrical battery. According 
to my view, caloric and electricity may be distingoished by 
the following characteristics. The former permeates all 
matter more or less, thoogh with very diftrent degrees of 
facility. It radiates throagh air, with lumesaarikle celerity, 
and distributing itself in the interior of bodies, communicates 
a reciprocally repellent power to atoms, but not to masses. 
Electricity does not radiate in or through any matter ; and 
while it pervades some bodies, as metals, with almost infinite 
velocity ; by others, it is so far from being conducted, that it 
can only pass through them by a fracture or perforatioB. 
DistribatiDg itself over surfaces only, it causes repulsion be> 
tween masses, but not between the particles of the ssme 
mass. The disposition of the last-mentioned principle to gel 
off by neighbouring conductors, and of the other to combine 
with the adjoining matter, or to escape by radiation, would 
prevent them from being collected at the positive pole, if not 
in combination with each other. Were it not for a modifica- 
tion of their properties, consequent to some such union, they 
could not, in piles of thousands of pairs, be carried fonraid 
through the open air and moisture ; the one so well calculated 
to conduct away electricity, the other so fitToorable to the 
radiation of caloric. 

Pure electricity does not expand the slips of gold-leaf, be- 
tween which it causes repulsion, nor does caloric cause any 
repulsion in the ignited masses which it expands. But as the 
compound fluid extricated by Galvanic action, which 1 shaJI 
call electro-caloric, distributes itself through the interior (tf* 
bodies, and is evidently productive of corpuscular repulsioa. 
it is in this respect more alUed to caloric than to electricity. 
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tt 18 true, that when commoD electricity causes the deflagra- 
tion of metals, as by the discharge of a Leyden jar, it most be 
supposed to insinuate itself within them, and cause a reaction 
between their particles. But in this case, agreeably to my 
hypothesis, the electric fluid combines with the latent caloric 
previously existing there, and, adding to its repulsiye agency, 
causes it to orerpower cohesion.* 

Sir Humphry Davy was so much at a loss to account for the 
continued ignition of wire at the poles of a Vdtatc apparatus, 
that he considers it an objection to the materiality of heat ; 
since the wire could not be iom^g^d to contain sufficient 
caloric to keep up the emission of this principle ftr an un- 
limited time. But if we conceive an accumulation of heat to 
accompany that of electricity throughout the series, and to be 
propagated from one end to the other, the explanation of the 
phenomenon in question is attended by no difficulty. 

The effect of the Galvanic fluid on charcoal is very consist- 
ent with my views, since, next to metab, it is one of the best 
conductors of electricity, and the worst of heat, and would 
therefc^e arrest the last, and allow the other to pass on. 
Though peculiarly liable to intense ignition, when exposed 
between the poles of the Voltaic apparatus, it seems to me it 
does not display this characteristic with common electricity. 
According to Sir Humphry Davy, when in connexion with the 
positive pole, and communicating by a platina wire with the 
negative pole, the latter is less heated than when, with re- 
spect to the poles, the situation of the wire and charcoal is 
reversed. The rationale is obvious : charcoal, being a bad 
conductor, and a good radiator, prevents the greater part of 
the heat from reachiog the platina, when placed between, it 
and the source whence the heat flows. 

I had observed that as the number of pairs in Volta's pile 
had been extended, and their size and the energy of the mer- 



ihe electric Said cuiMt decompoatioM whftn enitted from an im- 
palpable point (at in the experiaieiiti of WoHaiton) became iti rapaluTe agancj 
it concentred between integ^l atoms, in a mode analogona to tbat here refened 
ai; afiliaeut of water in theona caie, and of wire in the otber, bains &e ma- 
«iribrdlKharfa. 
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OioM of besH had iacwMtJ ; 19 ia De Lac's 

WeoflM conpletelj 

when the {Min were naide bigfr aadinper (w ia CIMniA 

nppenittts) the calorific a 

I was led to go fitftber id this wiy, 

one pair of plates of eDonnooa 

lent thereto* woaM not eihibit 

strata lt» eqaaDy with the efedric ftaid, a|Mi—ij jaiiilml 

Oalranic coBBbioatioos. The Hcaamtaij batterf of Wbha* 

tOQi though prodtictire of an fraBiseaut %Bi(ioB, was too ott- 

nute to allow him to make the ohaerraliaas wfasch I hsid ia 

▼law. 

Twenty copper and twentjr zloe j^ales, about mrnitrm 
laohes square, were supported ▼ertiesilj in a frame, tfie difr 
Ibrent metab altematiog at one half inch diatmice from each 
other. AU the phitesofthe same kiirf of metal wvreasUerad 
to a common slip, so that each set of bonaogeneoas pbtas 
Ibrmod one continuous metallic superficies. When the csp- 
per and aiuc surfaces, thus formed, are united bj an inter- 
veiiiuit wire, and the whole immerged in an acid, or aceto- 
»alint> solution, in a Tessel devoid of partitions, the wire be- 
ronw* intcnvely ignited ; and when hydrogen is liberated it 
usually taket tirc« producing a very beautiful ondolating, or 
vori'iiiioatiog fliuiie. 

I MUioonddent. that ifVolta and the other inrestigators of 
l3<iW«in«UK in»tt';Hi of multiplying the pairs of Galvanic platei. 
b%l »oujebi to im^rvNMe the effect by enlaiging one pair st I 
Imvo ^Knie. ;ior I consider the copper and zinc sorfiices m 
tt^h^^'^ to two hv the connenon) the apparatus would have 
tHSt^ V vn^Kk^rvsl A5 |>re^ntti:ig a new nK)deof erolring heat, m 
a iNftaiarv efiVvt independently of electrical influence. There 
%» 1^ other inOicaaoa of electricity when wir«s frnm the tas 
*ur&o^* tvHK^b ibe ton^e. than a slight tsate, such as is ei- 
cittst bv ^m^ai |HtPx^»* ot #inc and silver laid on it and under it 
whI bi\HJm:ht i»to ivatshrt with each other. 

U «i4i» wub 4 view ol\ \jiuining the edecis of the pran^tf 
Attd AhcriNMivHi in the heterofcneoas pteca ikm 1 
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cut into separate squares. By having them thus divided, I 
kave been enabled to ascertain that when all of one kind of 
metal are ranged on one side of the frame, and all of the other 
kind on the other side of it, the effect is no greater than might 
be expected from one pair of plates. 

Volta, considering the changes consequent to his contriv- 
ance as the effect of a movement in the electric fluid, called 
the process electro-motion, and the plates producing it electro- 
motors. But the phenomena show that the plates, as I 
liave arranged them, are calori-motors, or heat movers, 
and the effect calori-motion. That this is a new view of 
the subject, may be inferred from the following passage in 
Davy's Elements. That great chemist observes, '' When 
very small conducting surfaces are used for conveying very 
large quantities of electricity, they become ignited ; and of the 
different conductors that have been compared, charcoal is 
most easily heated by electrical dischai^es,* next iron, platina, 
gold, then copper, and lastly, zinc. The phenomena of elec- 
trical ignition, whether taking place in gaseous, fluid, or solid 
bodies, always seem to be the result of a violent exertion of 
the electrical attractive and repellent powers, which may be 
connected with motions of the particles of the substances 
affected. That no subtile fluid, such as the matter of heat 
has been imagined to be, can be discharged from these sub- 
stances, in consequence of the effect of the electricity, seems 
probable, from the circumstance, that a wire of platina may 
be preserved in a state of intense ignition in vacuo, by means 

of the Voltaic apparatus, for an unlimited time ; and SUCh a 

wire cannot be supposed to contain an inexhaustible quantity 
of subtile matter. ' ' 

But I demand where are the repellent and attractive powers 
to which the ignition produced by the Calorimotor cap be at- 
tributed ? Besides, I would beg leave respectfully to inquire 
of this illustrious author, whence the necessity of considering 
the heat evolved under the circumstances alluded to as the 
effect of the electrical fluid ; or why we may not as well sup- 
pose the latter to be excited by the heat ? It is evident, as he 

* The coDclntioiis in drawn from eSfMrimeim made bj tbe electricity of the 
Vtltaic apparatoi. 
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obienret, tbat a wire camiot \m 

hauf tiblt tnppl J of matter 

may not one kind of taMle aMiler be 

apparatas as well as aootfeer; e s pec iaPj , 

such a supply is quite as ii 

of pare electricity, as with those of pore c^aloiic ? 

It is erident from Mr. Children's paiper Id the Aaaab if 
Philosophy, on the sohject of his laifie appantea, that the 
ignition produced by it wm ascribed to <ieitfiiil cxcitemeBt 

For the purpose of ascertaining tibe ■eoeasity of the allcr- 
nation and proximity of the copper wad wme plates, k hss 
been mentioned that distinct square sheets w«re employed. 
The experiments have since been repesHtd snd fcwnd to suc- 
ceed by Dr. Patterson and Mr. Lnkens, by bmohs of two cob- 
tinuous sheets, one of zinc, the other of ooppesr, wooad iato 
two concentric coils or spirals. Thia, thoog^ ttie drcom- 
stance was not known to them, was the form I had myself 
proposed to adopt, and had suggested as oonTenieBt lor a M- 
Tanic apparatus to several friends at the b^iiniiingof the wia- 
ter ;* though the consideration above st^ed induced me ts 
prefer for a first experiment a more manageable arrange- 
ment. 

Since writing the above, I find that when, in the apparatai 
of twenty copper and twenty zinc plates, ten copper plates <» 
one side are connected with ten zinc on the other, and a 
communication made between the remaining twenty by a piece 
of iron wire, about the eighth of an inch in diameter, the wire 
enters into a vivid stata of coububtiou on the immersion of 
the plates. Platina wire equal to No. 18 (the largest 1 bad at 
hand) is rapidly fused if substituted for the iron. 

This arrangement is equivalent to a battery of two large 
Galvanic pairs ; excepting that there is no insulation, sll the 
plates being plunged in one vessel. 1 have usually separated 
the pairs by a board, extending across the frame merely. 

Indeed, when the forty plates were successively associated 
in pairs, of copper and zinc, though suspended in a fluid beM 

• Especially lo Dr. T. P. Jones, and Mr. Rubens Pcale, who renwnber tbt 
suggestion. 
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in a common recipient widioiit peititions ; there wm consider- 
able intensity of Galvanic action. This shows that, independ- 
nntlj of any power of condncting electricity, there is some 
moyement in the solvent fluid which tends to carry forward 
the Galvanic principle from the copper to the zinc end of the 
series. I infer that electro-caloric is communicated in this 
case by circulation, and that in non-elastic fluids the same diffi- 
culty exists as to its retrocession from the positive to the ne- 
gpitive end of the series, as is found in the downward passage 
cif caloric through them. 

It ought to be mentioned, that the connecting wire should be 
l^aced between the heterogeneous surfaces before their im- 
mersion, as the most intense ignition takes place immediately 
afterward. If the connexion be made after the plates are 
immersed, the effect is mnch less powerful ; and sometimes 
after two or three immersions the apparatus loses its power, 
thouf^ the action of the solvent should become in the interim 
much more violent Without any change in the latter, after 
the plates have been for some time suspended in the air, they 
vegsin their efficacy. I had observed in a Galvanic pile of 
three hundred pairs of two inches square, a like consequence 
resulting from a simultaneous inmiersion of the whole.* The 
bars holding the plates were balanced by weights, as window- 
flashes are, so that all the plates could be veiy quickly dipped. 
A platina wire. No. IS, was fined into a globule, while the 
evolution of potassium was demonstrated by a rose-coloured 
flime arising from some potash which had been placed be-* 
tween the poles. The heat howerer diminished in a few 
seconds, thoi^ the greater extrication of hydrogen from the 
plates indicated a more intense chemical action. 

Agreeably to an observation of Dr. Patterson, electrical ex- 
citement may be detected in the apparatus by the condensing 
alectroacope ; but this is no more than what Voka observed to 
be the consequence of the contact of heterogeneous metals* 

The thinnest pieceof charcoid intercepts the cabrific agent, 
whatever it may be. in order to ascertain this, the inside of 

• SMFtelt. Fif-S. 
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s monow DffiB cywntTy mtniw^ obs wkMkswwbM vmdtr tvo 
iadief, md the ovtsideof awdber larffer €7liBtarof the MK 
fvbftaiicCy weic ■nde coiiicw sidl corraposdcBt, •• ttnl te 
greater wooM contain the leaf, and leave an ntentiGe of itat 
ooe-tizteenth of an inch hct w een thea. This m ieiati ee wm 
filled with wood, by pli^ggingthe Urgo" cyfinder with thii ■•• 
terial, and excarating the pl^ tiD it would pennit the anHer 
braacylindertobedriTenlD. The ca cji f aiki n and the fittiag 
of the cylinders wai perfimed a c cofatrf y by aeaM of a tam- 
ing bthe. The wood in the inteiiticewaa then charred by ex* 
posing the whole covered hy sand in a cmcAle to a red heat 
The charcoal, notwithstanding the shrinfritr consequent to the 
fire, was brought into complete contact wi^ ^e iwAMWig ne- 

taUic SQrfiK:es by pressing the interior cgiinder fiother htfo tke 
exterior one. 

Thus prepared, the interior cylinder being nnde to toach 
one of the Oalranic sorfi»es, a wire br ou g M from tiie stber 
OalTsnic snrfiKe into contact with the ovtaide ^hnder, ma 
not affected in the least, tiioogh the alighteaC tooch of the 
interior one caused ignition. The contact of the charcoal wift 
the containing metals probably took place throogfaoiit a snpef6- 
cies of four square inches, and tl» wire was not much nore 
than the hundredth part of an inch thick, so that unless it were 
to conduct electricity about forty thousand times better than 
the charcoal, it ought to have been heated ; if the calorific 
influence of this apparatus result from electrical excitemeot 

I am led finally to suppose, that the contact of dissimihr 
metals, when subjected to the action of solvents, causes a 
movement in caloric as well as in the electric fluid, and that 
the phenomena of Galvanism, the unhmited evolution of heat 
by friction, the extrication of gaseous matter without the pro- 
duction of cold, might all be explained by supposing a combi- 
nation between the fluids of heat and electricity. We fisd 
scarcely any two kinds of ponderable matter which do not ei- 
ercisc more or less affinity towards each other. Moreover, 
imponderable particles are supposed highly attractive of pon- 
derable ones. Why then should we not infer the existence of' 
similar affinities between imponderable particles reciprocallr ? 
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That a peculiar combination between heat and light exists in 
the solar beams, is erident from their not imparting warmth to 
a lens through which they may pass, as do those of our culinary 
fires. 

Under this yiew of the case, the action of the poles in 6al- 
▼anic decomposition is one of complex affinity. The particles 
of compounds are attracted to the different wires agreeably to 
their susceptibilities to the positive and negative attraction, and 
the caloric leaving the electric fluid with which it had been 
combined, unites with them at the moment that their dectric 
state is neutralized. 

As an exciting fluid, I have usually employed a solution of 
one part sulphuiic acid, and two parts muriate of soda with 
seventy of water ; but, to. my surprise, 1 have produced neariy 
a white heat by an alki|hne solution barely sensible to the taste. 

For the display of the heat effects, the addition of manganese, 
red lead, or the nitrates, is advanti^ous. 

The rationale is obvious. The oxygen of these substances 
prevents the liberation of the gaseous hydrogen, which would 
carry off the caloric. Adding to diluted muriatic acid, while 
acting on zinc, enough red lead to prevent effervescence, the 
temperature rose from 70 to 110 Fahrenheit. 

1?he power of the calorimotor is much increased by having 
the conununication between the different sheets formed by 
very large strips or masses of metal. Observing this, I ren- 
dered the sheets of copper shorter by half an inch, for a 
distance of four inches of their edges, where the conmranica- 
lion was to be made between the zinc sheets ; and, vice versa, 
the zinc was made in the same way shorter than the copper 
sheets where these were to communicate with each other. 
The edges of the shortened sheets being defended by strips of 
wood, tin was cast on the intermediate protruding ed^;es of the 
longer ones, so as to embrace a portion of each equal to about 
one quarter of an inch by four inches. On one side, the tin 
was made to run completely across, connecting at the same 
time ten copper and ten zinc sheets. On the other side there 
was an interstice of above a quarter of an inch left between 
the stratum of tin embracing the copper, and that embracing 
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die sine pktcf • On %tch of tte ^ pw oh mg tenMHilitai of 
the connectiiig Im itnta wm toldered a kiad ef faicqi» 
Ibmed oft bent piece of dieel bmi, ibmiolied wilk a mxm 
finr pressing the jaws together. The diatance betweea ths 
fiffietrent forceps was abont two iachea. Tke iliaatmo sf s 
vary close contact was made ray erident hj the ndkw of ftt 
screws ; the rehcution or increase of pressure on the eo» 
necting wire by taming them being prodnctiTe of a cems- 
pondent change in the intensity of igaition. 

It now remains to atetOt that by aesns of Irsn Ignitsd in 
this i^paratos, a fixed alkali may be dfrnsapoasd ni iaiiyw 
raneoosly.* If a connecting iron wire, while in combartion, 
be touched by the hydrate of potaah, ^ effsMumof po t s a - 
sinm is demonstrated by a rose-coloared flame. The dhai 
msj be applied to the wire in small pieces in « ibt hask of 
sheet iron. But the best mode of application ia bj means sf a 
tray made by doobling a slip of sheet iron at Ike ead^ sad 
leoTing a receptacle in the centre, in whick tke potash miy 
be placed corered with filingi. This tray keiqg sobslitBtol 
for the connecting wire, as soon as the iaameraion of ths 
apparatos causes the metal to bam, the roae-coloored flans 
appears, and if the residnam left in the sheet iron be afia^ 
ward thrown into water, an effervescence sometimes emott. 

I have ascertsdned that an iron heated to combustion, bj a 
blacksmith's forge fire, will 'cause the decomposition of the 
hydrate of potash. 

The dimensions of the Calorimotor may be much reduced 
without proportionably diminishing the effect. I hare one of 
sixty plates within a eubic foot, which bums ofi" No. 16, iioo 
wire. A good workman could get 120 plates of a foot sqiisie 
within a hollow cube of a size no larger. But the inflamras- 
tion of the hydrogen which gives so much splendour to tbe 
experiment, can only be exhibited advautageoualy on a large 
scale. 

* Thii evideatlj differs from (he common ilM)dc of dccoiD|x»uig tbe fiud alb- 
lief bj ^Iraniam : there the effect depends on electricml attractioQS sod icf«I' 
sions— here on the chemical agency of ignited iron prodaced extempormmim^'» 
the galvanic circuit : tfaiiroodeofoperatmgappeantobeiiMr. Edittr, 



EXPLAKATION OF THE PLATE. 

A a, Fig. Ist, two cahical yesteb, 20 inches square, inside. 
bh b b tL frame of wood containing 20 sheets of copper, and 
SO sheets of zinc, alternating with each other, and ahout half 
an inch apart. T T 1 1 masses of tin cast over the protruding 
edges of the sheets which are to communicate with each other. 
Fig. 2, represents the mode in which the junction between 
the Tarious sheets and tin masses is effected. Between the 
letters z r, the zinc only is in contact with the tin masses. 
Between c c the copper alone touches. It may be obsenred, 
that, at the back of the frame, ten sheets of copper between 
c c, and ten sheets of zinc between r z, are made to commu- 
nicate, by a coounon mass of tin extending the whole length of 
the frame, between T T : but in front, as in fig. 1, there is an 
interstice between the mass of tin connecting the ten copper 
sheets, and that connecting the ten zinc sheets. The screw 
forceps, appertaining to each of the tin masses, may be seen 
on either side of the interstice: and likewise a wire for 
ignition held between them. The application of the rope, 
pulley, and weights, is obrious. The swirel at S permits the 
frame to be swung round and lowered into water in the vessel 
a, to wash off the acid, which, after immersion in the other 
ressel, might continue to act on the sheets, encrusting them 
with oxide. Between p p there is a wooden partition which 
if not necessary, though it may be beneficial. 

,Fig. 3, represents an apparatus alluded to, page 419. It 
consists of a couronne des tasses, reduced to a form no less 
compact than that of the trough. Hollow parallelepipeds of 
glass are substituted for tumblers or cells. The plates are 
suspended to bars counterpoised like window-sashes. 

The advantages are as follows. The material is one of the 
best non-conductors, is easily cleansed, and is' the most imper- 
vious to solvents. The fracture of one of the cups is easily 
remedied by a supernumerary. They may be procured (as 
in the United States) where porcelain cannot be had. The 
shock from 300 pairs is such as few will take a second time. 
Some of the effects have already been stated.* 

At Fig. 4, one of the hollow glass parallelepipeds on an 
enlarged scale is represented. 

* The gUnes may be bad by appljing to Edw. A. Pearson, No. 71 Combill, 
Rowtoo. 
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A»T. XX. An improved MtthoJ of oktaining tkt /WimJv 
for fAf Siws and Coiitus of iht Sum ami Diffrrentt if 
titoJrct, by Professor Strong, o//ftim«//on CoiUge. 

hi tlie circle ABCD lei AB 
nod BC denote aoy two am 
contiguous to escli other. Drair 
s^'S tbeir limiting diameter* An, 
Cr; their sines Bi, Bj; and 
join I, y. Then wilt xy ^ lioc 
of (AB + BC): for if opon OB 
as a diameter we describe a I 
circle, ic will manifestly pan 
through (he points f and y, 
(since the angles Oa;B, OjB 
are right, see Euc. 31. 3.) therefore OxBy ia a quadrilateral 
inscribed in a circle described on OB as a difuneter, SDd the 
angle yOr at ibe circumference stands upon .in arc whoie 
chord ii xy. Again, if from a we draw ad perpendicnlar to 
Cc, it will be the sine of the arc « (=AB+BC). If now 
we deacribe a circle on aO as diameter, it wiU pass tbrongfa d, 
(see £uc. 31. 3.) therefore ad is the chord of on arc on which 
the angle aOc stands in the circle described on aO. Bat in 
equal circles the chords of arcs on which equal angles at the 
centres or circumferences stand are equal ; (see £uc. 26. and 
29. 3.) hence 3y^ad = sid(AB + BC). Now sine OxBjr ii 
a quadrilateral ioicribed in the circle described on OB ai dia- 
meter, we shall hare (Euc. D. 6.) QB-xy = Bjc-Oj + BifOx= 
sinAB- cosCB + sinCB- cosAB. If OB be denoted bj r, we 
•hall hare xt/, or sin(AB + BC)= 

■ioAB- cosCB 4- sinCB- cosAB 

If AB.A,BC = B, and the radiair=l, sii)(A + B)Biu 
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A* cosB -{- sinB* cosA ; which is the known fevmala for the 
sine of the sum of two arcs, to the radius 1. 

Again, if through O we draw the diameter DE perpendicular 
to Aa, then will DC be the complement of (AB -f- BC). Draw 
Cp, the sine of DC « cos(AB + BC). Through B draw the 
diameter B6 ; from 6, draw the sines 6r, br, of the arcs he^ 
6£ respectively, and join z, r. Then by describing two cir- 
cles, one on 60 as diameter, the other on OC, it may be proved 
as before that the circle described on 60 passes through the 
points 2 and r, and that the circle described on CO passes 
through p : and hence, by the same reasoning as before, zr = 
Cp a cos(AB + BC). Now 062:r being a quadrilateral in- 
scribed in the cirole described on 60, we have (by the prop, 
before cited) 60* zr + Or. bz = br. Oz ; and hepce 60* zr = 
hr* Or— Or. bz. But 6r = sine arc 6£ = sine arc BD ; and 
since BD is the complement of AB, 6r a cosAB. In. like 
manner O^srcosBC, Or a sinAB, and bz = sinBC; hence 
by substitution, 60* zr = cosAB* cosBC— sinAB- sinBC. By 
using the same notation as before, we have cos(A + B) 

cosA* cosB — sinA. sinB .._ . ^ _ 

=s ■ ag(ifr » 1) cosA* cosB— sinA* sin 

B, which is the known formula for the cosine of the sum of 
two arcs. 

The same construction will answer for the two remaining 
cases : for if we suppose that 6E and 6c are two arcs, then will 
cE be their difference, and zr the sine of cE, as proved above ; 

hence zr (a 8in(6E— 6c))s= — Li — ZI — ! — , But 6r = sin 

6E, and Or = its cosine ; and bz s: sine 6c, and Oz «■ its cos. 

hence if 6E be denoted by a, 6c by 6, and 06 as before, then 

.„ . . ,v sina. cos6— 8in6. coso ,.. ^. . , 

willsm(a— 6) » a (ifra 1) sma* cos6— 

sin6*cosa*— • Again, AB+BC is the complement of DC 

or cE ; hence by the first part of the above investigation, 

xy = sin(AB -f- BC) = coscE : but xy or sin(A-f-B) a cos 

, ,v sinA' cosB + sinB* cosA , . . .-^ 

(a— 6) a . and as sin A or AB 

= cosBD acos6E, Ox = cosA or AB = sinBD a sin6E, By 
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ziinfre. and Oy = Oi=co»ic, we thaU lure, bjrwb- 



■titution, cos( 



{a-b) 



COSa- co»b+ sina- i 



, = (ifr=l)c, 



coai + lina- nnb- 

From what haa been said it ^pean, that if A and B bt Mf 
(wo arc*, of which A it the greatest, then 

Sin(A ± B) = ""AcmB ± «oB. co»A^ 



Coe(A ± B) = 



CM A- coaB q: «inA- 1 



When the ndius r ii luppoHd ib 1, the denomiaBton in 
these formuhB diitippear. In the latter, A aed B are nsed for 
a and b, for the take of homogeneity. The proprietj of (hit 
U mantfeat ; for at a and b denote two indefinite arcs, the tan* 
reasoning wit) apply to A and B, as to a and b, the £rstbeiii{ 
mppoaed in each case the greatest. 



The following Diophantine Problem wat propoted for aololiini 
gome months ago in a Periodical Journal, which haa nnce 
been discontinued. To lho»e who are interested in «p*- 
culatiow of thif nature, we preamae that the ftrflowing 
Bolntion, forwarded b; Profenor STaoao, of Hamilton Col- 
lege, will not be onaccepUble. 

Fboblem. 
7b Ji»d Arae pontivt nUfOnoJ Jf w mkert, x, y, oimI m, nA At 



Aianme x—m/ for the root of the square x*— y: then x*— } 
= (x—ay)*, whence x b ^' . In like manner, by essimi- 

ing x—ht ftr the root of the sqaarex*— z, we find z = — tj — 

Buti('~i<=y'-22dL_, (tince J = ? . yj - J; and as this it 
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to be made a square, asfmney—e^-^j^ — jbr its root ; whence^ 
by proceeding as before, we find y tae — ' T^. . But 

fgsap ^ - ^ ■ as. (by snbstitating for y its valqe) ; ^ t> y 
Again zas — . ^ ' = 0^ substituting for x its Talne) 

(by substituting for y and z their ralues ;) and as this also is 
to be made a square, assume lor its root.^ r* . Then we 

from which, by reduction, 

^** ^ «» (4ca - c V)' - (2a + c»)» ^• 
Hence the values of the required numbers are as follows : 

9 h *— 1 

g mm — ^ , (in which the value of 6 is to be fimnd from the 

a^+2c 2a4-c' 

last equation,) x on ^ ^ ^ , and y ss- — ^—^- 
. . ' 4ca— cV 4ca— (t'o' 

The numbers o, c, and e, are to be so assumed thato;, y, and 

2r, may come out positive. If a ■■ 1, c &= 2, and e ■■ 2, then 

will a; s= f , y = }, and r b y , which numbers will be found 

upon trial to satisfy the question. It may also be observed 

that c and a being positive, ca must not exceed 4 ; but the 

form of the above expressions for x, y, r, will be sufficient to 

direct us bow a, c, and e, are to be assumed. 
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AlT< XXI. An Ace<nml of sntral Atuient Mowndt, aniif 
tmo Cavrj, in Eatl Tamaset, hy Hr. Jobx Huai 
Kms, o/KnoxvUlf. 

(CoButmactui («r the A 

^JN the plantation of Mr. Jolin Kain of Kaox county, aait 
the nortb book uf the HoUton River, S miles above iU jiiDC> , 
tioD with the French Broad, is » curious collection of monndi 
of earth, eTidenlijr the nork of art, but of an almost aoteilila- 
vian antiquity, if nre may form any coDJectare of their age. 
from thai of the forest which grow* aromid and upon them. 
They are about half a dozen in number, and arise on aboat 
half an acre of level ground without any feetning regularity. 
They are pyramidal in their shape, or rather section* of pyra- 
mids, whose bases are from 10 to MO paces in diameter. The 
lavgeat one in thia group riies Bbont 10 feet above tba lenl 
ground, and is remarkably r^;alar in ita figare. A perpeadi- 
eolar section of this mound wu made about a year aiiice, bat 
■o important discorery was made. It was fonnd to conalM J ^. 
the flurfece thrown up, and cooluaed a good deal of adwi tti^' 
charcoal. ':'^ 

This group of mounds is surrounded by a ditch, whicti dm . 
be distinctly traced on three aides, and eocloaing besides tba 
mounds, several acres of ground. It is like the mounda co- 
vered with trees, which groiv ia it and about it At ereiy 
angle of this ditch, it sweeps out into a semicircle, and it ap- 
pears in many respects well calculated for defence. 

There are many other mounds of the same form in Tenoes- 
see. At the junction of the French Broad with tbe Holfton, 
there is one in *rfaicli human bones are said to have been foond. 
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ler up French Broad, near Newport^ is a very large mound, 
poses on a very level and eitenaire plain, and is itself the 
st I ever saw. It is thirty feet high, and its base coyers 
in acre of ground. As it ascends from its base, there is 
ht inclination from a perpendicular on all sides, and the 
r surface is as level as the rest is regular. From the great 
)f this mound, its commanding situation, and the m3ritery 
\k veils its history, it is a most interestii^ spot of ground. 
« are many other mounds of this description in the State 
ennessee, but I have not visited theni. 
lOugh not immediately connected with thift subject, I take 
berty to svUfoin an account of a remftrkable cave or grotto, 
iluff of limestone, on th^ south bank of the Holston River, 
site the mouttds first described. The bluff is perhaps 100 
ligh and 60 wide. The grotto is a laige natural ezcava- 
»f the rock, eo feet high and SO feet wide. It is very 
iilar, and to the very top bears marks of the attrition of 
B. The river to have been so high, must have covered 
Edley throu^ which it now winds its quiet way. The 
"ation gradually diminishes in size as you proceed back* 
, till at loo feet from the entrance, it terminates. A re- 
able projection of the rock divides the back part into two 
s. This grotto, whose walls are hung with Ivjr, and the 
crowned with cedars, and surrounded by an aged ferest, 
lichthe vine clambers most luxuriantly, viewed from the 

which winds slowly around it, and reflects its image, is 
than beautiful : it is even venerable. But what renders 
It interesting to many visiters, is a number of rude paint- 
which were, as tradition reports, left on it by the Che« 
i Indians. These Indians are known to have made this 
a resting-place, as they passed up and down the River 
on. These paintings are still distinct, though they have 
somewhat within my remembrance. They consist of 
sentations of the sun and moon, of a man, of birds, 
, &c. They are all of red paint, and resemble in this 
ct, the paintings on Paint Rock near the warm springs. x 
,ch has been said of the objects of curiosity in the country 

of us ; and I took the liberty to describe some of them 
L. I....N0. 4. 3a 
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in my pr«c«diag commuoicatioo. Indeed we nay «y, wiilwai 
iutger or exfiggeration, thnt th« ran^e of Alleghany Moonuis 
preieDta > Tariely of llie mo»t cnrione fciturea, and mmy ob- 
j«r,la of beauty and Bublimily. I faave DD6c«d a few a{ lk« 
Host pfominent, but " the halfii not told." 



Sxiraei of a LttUr, 4rc. 

I V?AS on a rUit to a friend a few days unce, aboat 30 vSa 
t* the north of thia, ukI wua invited bj bim lo «i«t »a ioUr 
etting curioiity in the neigbbouibood. We croueil the Ctywk 
River trhere it a much condned by mouDtatos, and baodu ■ 
high as mountains. Our guide ronducted u* to the foel «f i 
steep declirity, nhere we lefl our herae&, and with 4omc di& 
cally Bicended about 70 yards. Here me came to the moatk 
of a cave which had been stopped up by a stone wall. The 
wall was made of limestone and mortar, which i* now bardu 
than the stone itself. It ts, without a doubt, artificial, ii>t be- 
sides the evidence afforded by its structure, it contain; bone! 
and animal remains. 

What was this wall built for ? There was a tradition anoiii 
the inbabitaiita that it contained money, and (hey were nuci 
disappointed on opening it, not to find any. Like ether cava, 
it contains a variety of calcareous concretions, and 1 obtained 
lame fine specimens of brown spar, which I will take thefint 
vppartunity to send you. 

I remain your Friend, 

JOHN H. KAIX. 
N. B. This wall is 10 feet thick. 
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For the American Journal of Sciencey ^c. 

Benjamin Silliman, Esa. 

Dear Sir, 

SHOULD you think the facts detailed in the following state* 
ent worthy of publication, you are at liberty to publish them, 
he knowledge of the first, I deriyed in the year 1802, from 
gentleman and a lady, both inhabitants of the town where 
e person whose case is detailed, lived : of the third in 1802, 
om tht same lady : and of the second in 1802, from a lady, a 
iar relative of Mrs. S. When the fiu:ts were conmianicated 
me, I immediately committed them to writing, and to avoid 
istakes, read what I had written to the persons communicat- 
g them. 

I am very respectfully. 
Tour Friend, and obedient Senrant^ 

BENJAMIN. W. DWIGHT. 

^T. XXIL Facts iUustr€Uive of the Powers and Opers^ 
tions of the Human Mind in a Diseased State. 

JSOME years ago a farmer of fair character, ^ho resided 
an interior town in New England, sold his btm, with an in- 
otion of purchasing another in a different town. His mind 
IB naturally of a melancholy cast. Sfao?tly after the sale of 
I fiirm, he was induced to believe that he had sold it for less 
an its value. This persuasion brought on dissatisfaction, and 
entually a considerable degree of melancholy. In this situa- 
m, one of his neighbours engaged him to enclose a lot of 
id, with a post and rail fence, which he was to conmience 
iking the next day. At the time appointed he went into the 
Id, and began with a beetle and wedges to split the timber, 
t of which the posts and rails were to be prepared. On 
ishing his day's work, he put his beetle and wedges into a 
llow tree, and went home. Two of his sons had been al 
irk through the day in a distant part of the same Aeld. Oh 

33* 



4SS DrngkiU Guit of Deiirium. 

bis retnrn. he directed them to get up early the next monaif, 
to assist him in makiog the fence. In the course of the eTeainf 
he becHBie deliriou*, and continued in this aitnatipD leTenl 
years ; when hie mental powere were miiJdenly restored. The 
first queilion which be acked after the return of his maeo, 
wu, whether his sons had brought id the beetle sod iredgo. 
H« appeiired to be wholly uncooKioua of the time that lai 
«la[>iied from the commencement of his delihucn. Ha mm, 
apprehensive that any explanations oiight indace a returti at 
hi* diaea«e, simply replied that they had been unable to find 
Ibem. He immediately arose from his bed, went info the fieW 
where he had been of work a number of yean before, aoj 
found the wedges, and the rings of the beetle, where he had 
left them, the beetle ilself having mouldered away. Dnruf 
his delirium, his nunil had not been occupied with those sub- 
jects with which il was conversBnt in health. 

1*. Mrs. S., BD inlelligent lady, belonging to a respectaUc 
fjmily in the State of New-York, some years ago undertook i 
piece of line needlework. She devoted her time to it almoil 
constantly for a nutnber of days. Before she had completed 
ill she became suddenly delirioos. In tltis state, wrthont es- 
perifcncingany material ab.ilementof her disease, she continued 
for about seven years ; when her reason was suddenly re- 
■torcd. One of the first questions which she asked aAer her 
reason returned, related to her neettlework. It is a remark- 
lUe fact, that duing the long coDtinoBncc of her deliiiiun ibt 
•ud nothing, so fu u was recollected, abont her neediemrt, 
nor conceroiog any sach subjects M utaally occupied ber tt- 
tention when in health. 

3. A lady in New England, of a respectable bmily, mi fcr 
^considerable periodsubjectto psroxystttsofdeliriaiB. Tbcte 
paroijsma come on instantaoeoasly, and after cuntiDuiivaaiB- 
definite time, went off as suddenly ; leaving ber mind perfectlf 
ratiwial. Il often happened thai when she was ei^aged in nr 
ttoual v>^ interesting conversation, she would stop abort in tbe 
wdst of it, become in a moment entirely deliriiKit, and cos- 
naucfl a coiiTenation on some other subject, not haTing tbe 
D with tbe previous one, twr wonld she ad- 
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▼eri to that daring her delirium. When she became ratioDal 
■gain, the would parsue the same conversation in which she 
'liad been engaged daring the Incid interval, beginning where 
•he had left off. To sach a degree was this carried, that she 
would complete an unfinished story or sentence, or even an 
unfinished word. When her next delirioas paroxysm came on, 
•he would continue the conversation which she had been pur- 
suing in her preceding paroxysm ; so that she appeared as a 
person might be supposed to do, who had two souls, each occa- 
*''- jrionally dormant^ and occasionally active, and utterly ignorant 
of what the oth^r was doing. 



INTELUGENCB. 
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Art. XXIIL ]• Discovery of American Cinnabar and 

MuiveLeacL 

Extract of a Utter from Dr. Com$toekof Hartford^ to the Editor. 
Sir, 

JLn answer to your inquiiy concerning the discovery of sul- 
pfauret of mercury and native lead in this country, 1 send you 
tiie following summary of a letter I received from 6. F. Stick- 
ftey, Esq. Indian agent, dated Fort Wayne, Dec. 1, 1818. 

Mr. Stickney states, that the sitaation of Fort Wayne, and 
the country surrounding, is a high level, probably about 800 
feet above the sea. From this place the water-courses divide 
and take different directions, on the one hand falling into the 
Gulf of Mexico, and on the other into the Bay of St. Lawrence. 
The whole country is of secondary formation, chiefly calca* 
leous and aluminous. 

Bitumen and. sulphur are every where to be found, and as 
usual, accompanied by the metals. 

In speaking of the cinnabar, his words are, ** I have feoiid 
a black and garnet-coloured sand, in great abandance on thf 
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J. L. CfUfSTOCK. 

&f<^W< Gmh. a*. 17, 1819. 
Bt^amin SiUiman^ JIf. D., 4nc« 



2. Thearetual viem of Pnf(mor Han ^ Pkilmd^flnm. 

Wc are aothorised to mentioD, that Dr. Robert Hve hei 
Uugfat in hi« lectures daring tlm batei|^teeo moothsy that add 
properties never appearing in the absence of water, this fioid 
or its elements are most entitled to be conridered as the addi- 
fjring principle : but that probably it does not exist in adds m 
water, but is decomposed when added to them, the particles 
of hydrogen and oxygen by their different polarities *»^^ 
opposite sides of those composing the base. The extikatioB 
of hydrogen by the action of diluted sulphuric acid on iron or 
zinc, being the consequence of a previous, not simultaneoai 
decompoailion of water. Hence when sulphuric or nitric 
acids are so concentrated as to char or ignite, they are not 
acids really. 

*J. Ae» fVork on Chemistry. 

Dr. .lobn Gorham of Boston, Professor of Chemistry is 
Harvard University, kc. has published the first volume of hi* 
ElcmenU of Chemical Science. The work will be comprised 
in two volumes, and its completion will be anticipated with in 
tcrest by the scientific pubhc 
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4. Boianical. 

Dr. Romer of Zurich, has hegun, since 1816, to publish a 
Dew edition of the Systema Vegetahiliom of Lionsus ; he pro- 
ceeds in its publication ; it will form several yolumes* 

Robert Brown of London, is endeavouring to group the na- 
ioral orders of plants into natural classes, or rather into larger 
natural orders, with determinate characters : he has communi- 
cated some parts of his labour to the botanists of Paris. He 
has been the first to employ as a new character in the distinc- 
tion of natural orders, the estivation of flowers, or the maniier 
in which they are folded in the buds. 

C. S. Rafinesque, in his Analysis of Nature, has adopted a 
new practice, that of giving single substantive Latin names to 
the natural orders and families of plants. 

Mirbel has proposed a new nomenclature of fruits in his 
Elements of Botany. 

DecandoUe, after publishing the principles of the science in 
bis Theory of Botany, has begun to undertake a general spe- 
cies plantarum, according to the natural classification. 

Three spfendid Floras of the south of Europe have been 
undertaken. 1. Flora Grseca, by Sibthorp and Smith in 
England. 2. Flora Lusitanica, by Link and Hoffmansegg in 
Germany. 3. Flora Nepolitana, by Tenore in Naples. They 
are very expensive works, and are not yet terminated. Re- 
cmved in January , 1819. 

5. Staurotide. 

X tract of m letter to the Editor, from John Torrej, M.D., of N<^-York. 

** Mr. Pierce and myself lately found stauro^^e on the 
island of New-Tork. It occurs in considerab^ quantity in a 
rock of mica slaU, on the banks of the Ht^son, about three 
and a half miles from the city. The cry^^*J« very seldom form 
the perfect cross, though many were^^ond, intenecting each 
other imperfectly at angles of 60^ Several single crystds 
were obtained exceedingly perfect. They were sluHrt 4-sided 
prisms, with the acute lateral edges truncated at each ex- 
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tUlllilj M the two solid an^ea of tbe moat obtOK li 
«4p>i fiumiiv diedral terminations at esich ei- 
.iHiiutj of the prism. The faces of these (er- 
awiatioBi wen iBClioed to each other at an angle 
. «f 67° and a-Artr tauDutea. The anoeied figure 
ihom Oe tarn of the crystal. 

K SlfjpiaMKt to At" Rtmarki on tht Geology and .ViMrt% 
O^ a Sk(w« ef Mtutachwclti, rm Connecticut /b'crr, 4^." 
COMIommI m JVo. 2, Art. I, af (Ai'i Journal, by E. HiTn- 
cocK, A. M. 

The IbQewing Biineral^, fouad in the region above uamed, 

Wire either omitted in the former list, or have been aolkxi 

ibcc thit WM made out. 

■Bcg-trom On. In GrceoBeld and Wamick. 

Jftnutau. Rare ; in Deer&eld and Conway. 

SDkmhm Sht*r Is rolled pieces, on the banks of DeeifieU 
rirer; BOt&bundant. 

fiamtmiUt or IfdioN Statu, Shm loceli^. 

Jiydc, Id en wtpt^ia aCptaMtemt quvtc, m4 •■Ull^ftf 
(per, in the gpeenetone nuige, PimfiiM. OaMT 
black, and the cryitela niaally imperfect, or brokei. 

^urotide. In mica slate, Northfield, one mile emt of Aa 
Tillage, on the turnpike to Boiton. Tbe ciTitals ob- 
lerred were sii-eided priins. The same rock coa- 
tains reddish garnets- 



TRE LBVERGTT RAKOE OF OaAlTITK. 

This ostee is giren to a granite range that emerges hm 
the poddiogsitQe near the centre of Amhei«t, and extendi, 
northerly, with ^tne interraption, nearly'thirty milea, throvgk 
Leverett and Uont^e to Northfield. And, indeed, there it 
some reason to Boppot* that it again appears to the nortii of 
Northfield. The range ii widest in Lererett, where iti 
breadth is more than a mile. It is noticed in the " Remarki," 
No. S, Art I, of this Journal, and may he seen on tbe sectiBD 
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v^ccompanyiDg that commQiiication. But on Anther eiamiiit- 
tion it has heen found to be more eztentive than was aop- 
p9sed. The texture of the rock is coarse. Plates of mica, 
^ or 4 inches across, are common in it ; and one specimen of 
a beautifbl bine feldspar, the fragment only of a crystal, mea- 
sured in one direction 8 inches. 

Two circumstances in this range give it an interest in the 
eye of a geologist The one is its proximity to sandstone and 
puddingstone ; and the other, its small elevation in compari- 
son with the surrounding rocks of later fonnations. In some 
places no other rock could be found lying between the granite 
and puddingstone ; though tiie soil prevented my observing 
whether diere is an actual contact. But in general there is a 
stratum of mica slate a few rods wide between these rocks, 
and not unfrequently gneiss lies between the mica slate and 
granite. 

Standing on diis range in Leverett, you have on the west, 
at about 100 rods distant, a precipitous mountain of sandstone 
and puddingstone, five or six hundred feet higher than the 
granite. On the east, a mile or two distant, a mountain of 
sienite gradually rises to a still greater height than the pud- 
dingstone ; and on the southwest, at nearly the same distance, 
you can see an alluvial formation. In general this granite 
does not rise so high as the adjacent rocks, whether secondary 
or primitive. 

VEINS OF ORE IN THIS ORANItE. 

1. Of CkUena m Leverett. 

This ore forms a narrow vein in the southwest part of the 
town, on land of Moses Smith, two miles from the Congre- 
gational meeting-house. The direction of the vein is nearly 
north and south, and where I saw it, only a foot wide. The 
gangue is sulphate of baiytea. 

2. Of Galena^ Copper PyriieSf atut Blende. 

This vein is a little more than a mile north of the one 
above described, and it may be a continuation of the same' 
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of hujtm and qwrts; MJf Ja M «A M^lnrit of oqipcr 
an dMemiMtea diroai^it in aliavl tfie mbw» OsIm, efod 
fraportioiii. The bleade» whidi is of a jeUmriih mgtd 
vriicn the fiedwed cryitd is held in a certeia postion, if- 
pean only oecanonally. This vein iieeTenl Ifeet wide, ha 
been wronglit to ammH exteni in tvo |iecea, and ila dinc- 
tion iineai^ nortkand iOQtk. tt ii on ind ef Mr. Fidd. 

JbdialMi fMortr. fa the ahom vefau A conrideaUe ten- 
dencjte cijftallisation qnpeanat thii placet notonljinlhe 
fwurts, hotintteftliatodelncfiueeffhefaarjtef. 
. Bmmifmr. In the aiBaa plaee. Bfl littie of thie nttnenl 
wmnoticed. ttesfbliatod before the hlowfipe,tnmedkUnok, 



3. Of Sjfeevhr Oxide pf hm en JMSMlfl^iic. 

Thif if fennd in a partially detached endnenca, MO 6et 
Ugh* near the noHh line of Hontmne, on land otibm Tift, a 
little aoQthweat fironi the oonflaence of Miller*a river with the 
Connecticat The whole hill, not leit than 100 rods in cir* 
cnnierence al ita haaoi latmrenedby nonerooaTninaofthii 
ere ; and acarcelly a fi>ot of tte rock it to be aeen that de« 
not contain these, varying in width from a mere line to several 
inches. The principal vein appears on the top of the hill ; 
and is, as nearly as I coald determine, not less than ten feet 
wide, lying in a north and south direction. The ore seems 
to be abundant, and generally pure. liCaases, that have been 
separated by blasting, and weighing from 100 to SOO pounds, 
lie on the surface. A small proportion of sulpburet of iron 
was observed in some specimens. The gangue is quarts, and 
I be walls and hill granite. 

No opinion is here intended to be offered concemii^ the 
probable value of these ores, if worked. If they be useless 
to the present generation, they may not be so to some future 
one, when labour shall be cheaper; and therefore it was 
thought to be of some consequence to point out their localities. 

In the remarks, to which this paper is a supplement, blue 
quartz was inadvertently put down among the minerals found 
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in Deerfield. I presume it does not eiist there. It is also 
probable that the variety of giuniets ftund in Conway , is not» 
as formerly stated^ the melanite. 

7, JVfW Proee$$ for Tanning. 

A process for effectiog the tinning of leather in a neat, ex- 
peditious, and thorough manner, has been discovered by a 
Mr. Steel, of Connecticut : some account of it may be given 
hereafter. 

8. Connejnon between Chemistry and Medicine. 

This subject has been discussed in an able and interesting 
manner by Professor Cooper, of Philadelphia, in a public dis- 
course, which has now been some months before the public. 

9. Bruciie. 

A new Species in Mineralogy, discovered by the late Dr. 
Bruce. We hope to publish in the next Number a descrip- 
tion and analysis of it. 

10. Uthograpky. 

We are promised for our next Number, a full account of 
this art, of which we have received a beautiful specimen, 
A Minervay executed by Mr. Bates Otis, an ingenious and en- 
terprising artist of Philadelphia, who, under tiie patronage of 
Dr. Samuel Brown, is preparing to disseminate the produc- 
tions of his skill, and to make this important art (executed with 
American materials,) extensively useful in this country. 



N. B. As this number has already much exceeded its 
proper size, we are obliged to suppress many articles of do- 
mestic, and all those of foreign intelligence. 
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fliepfoepeclMofaugwoihpflis titi ec irtk Hi 
litad each Niinter wooM ooolM firan 64 to M p^gai ; tkilM 
ttu&7 as firar Nmiiliati miglit ba imad withiii tha jaar, mL 
angnfiiigi were prniajiail tbr aiich lalgecta aa n^ lafm 
tiiaiii* 
The Nimban poUbiibd, bcfa actaaU^ 
^'^. to ISSpagait tba6iirhairabaaBlM«iadwitliuiapaiiodafiai 
'' I'fV. SMmtiif, andturelra ocqppar-plala aogmingi aniaafanl wati 
*'^/t^ cats, iUottrata tta prafant Tolama. ^ 

-^ (Mrdiaaalr|actapropoBediiitlia|ilaDofthawoik, 
' cantnii'iioti€aa»inoreorleaaiBitaii0iTe,ofOeala|gr, 
Botany, Zorfogy, Chemiitry, NatonJ Philoa<yhj, MaHwawtifii 
!,i^*^. UaafU Ar(i, Fine Arts, Inventiaiis, ReYiewa, Biofniil^, mi 
;^ latfllKynce. How far dien we haTO radaaanad our pMp, 
wa leave it for oar readan to decide. 
"-^ Ib the oDiBiDeiicenient of an enterpriae, lor tbe firrt tine 
allaBpted in tliii country, an enterprise ardooas in its aslore 
and uncertain in its issue, it will not be doubted that con>ide^ 
able solicitude was experienced. 

To coDcentrate American efforts in science and the arts, by 
furnishing a Journal to record their proceedings, will, io oar 
view, not only hare a direct influence in promotiiig the honour 
and prosperity of the nation as connected with its physical ia- 
terests, but will also tend in no small d^^e to nourish sn 
enlarged patriotbm, by winning the public mind from the odi- 
ous asperities of party. That entire success will attend oar 
tfTorts, it would perhaps be presumptuous to expect, bat we 
trust that the interesting prerious question, whether socb a 
work can be adequately sustained, by appropriate maferiab, 
may be considered as now decided. The support which we 
have received, and for which we are deeply grateful, has bees 
far beyond our most sanguine hopes, and has caused us to dii- 
pense with ho small portion of those less important efforts rf 
our own, with which we were prepared to succour our iofiat 
undertaking. 
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If we may be allowed to express a wish reladre to the Batare 
•f future communicationsy it would be, that those of a scientific 
nature should not be diminished, while those relating to the 
arts, to agriculture, and to domestic economy, should be in- 
creased ; we particularly solicit the communications of practi- 
cal men, versed in the useful and ornamental arts, and they will 
be acceptable should they not even be clothed in a scientific 
dress. 

Arrangements have been made for tiie reception of an in* 
creased number of the best Eoropean Journals, both from the 
continent and from Britain ; they have already begun to arrive, 
and we hope to give in future numbers, more full details of 
foreign scientific intelligence, although it is true that this spe- 
des of information has hitherto been stinted, not from poverty 
of materials, but from the pressure of original American com- 
mnnications. 



In justice to the publishers of this ' work, we add, that Att 
publication is an expemive one ; rerj heavy advances have been 
already made by them, while only a trivial amount has been 
received in return. It is hoped, therefore, that subscribers 
will promptly rendt, free from postagCy the small stipulated 
sum, and also make the required advance for the succeeding 
volume. This last is not due till the first number of that volume 
has been issued, but it would save postage to remit both sums 
at once, and thus also it will be known what subscriptions are 
oontinued. In a subscription so widely dispersed over a large 
portion of the United States, an inattention to punctucd payment^ 
most soon put in hazard the existence of a work, having other- 
wise the fiurest prospects of continuance, and we hope of use- 
fulness. 

Should this appeal be promptly answered, the first number 
of the next volume (already in considerable forwardness,) will 
be published in the course of the summer ; and should men of 
ability continue to famish communications!, and the pvhlir. he 
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